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PABOYASA ITPOI'PAMMA U CIIAIVINHBI
OU3NKA

Pa3zpesnpl padoueii mMporpaMmal

1. TEJIN OCBOEHUMA OVUCHUTI/IMHBI

2. MECTO JUCLIUITVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)XAHUE OAVCLIUITJINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA OVCLUITINHBI

5. YYEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE NJUCIIAIT/INHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE OUCIINUITIINHEBI

IIpunoxkeHus K padodeil mporpamMme JUCHUIITHHBI
o Ilpunoxenue 1. AHHOTaLUs pabouei MporpamMMel

o [Ipunoxenue 2. TexHOMOTHUU U POPMBI OOyUeHUS
o Ilpunoxenue 3. @oHABI OLIEHOYHBIX CPE/ICTB



1. EJIX OCBOEHMSA JNCHUIL/TMHBI

Llesbt0 OCBOEHUS JUCLIUITIMHGI SIB/IsieTCs1 (pOpMUPOBaHUE CIe/lyOLIUX KOMITeTeHIUHI:

OIIK-1 — croco6HOCTh TIPUMEHSTH eCTeCTBeHHOHayuHble U O0IeMHXeHepHble 3HaHUs, MeTO[bl MaTeMaTHuecKoro
aHajaM3a Y MOJE/NMPOBaHUS, TEOPeTUYeCKOr0 M 3KCIIEPUMEHTaJbHOr0 HCC/Ie[joBaHUsl B TpodeCccrOHANbHON
JlesITeTbHOCTH

@DOpMUPOBAHUIO KOMIIETEHLIUM CITYKUT [JOCTH)KEHHE CIIeIyIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha YPOBHE Ipe/iCTaB/IeHUI:

* 0011]eH (hM3MUeCKOU KapTUHBI OKPY’KAIOIIEro MUpa Kak CHCTEMbI B3aUMOCBSI3aHHBIX (PM3UUeCKUX SBIEHUH,

Pa3/MUHBIX OPM JBYKEHHUS] MaTepUH;

* posi GU3KKU Kak QyHAaMeHTa AJis U3yueHus: AUCLIMIIIVH MpodeCccoHaIbHOTO 1IUK/Ia, KaK OCHOBY /st

BbIJleJIeHHs] B CBOel TpodecCHOHaMbHON [esiTebHOCTH (DU3MUeCKUX sIBI€HUH W TIPOLIECCOB, OTpeesoInX
MIPUHLMITBI PAOOTHI Pa3/TMYHBIX TEXHIUYECKUX YCTPOCTB;

* B3aMMOCBSI3U TEOPUH U SKCIIEPUMEHTa, CTyyKatero 6a30ii 171t popMHUPOBaHHS TEOPHH U

TIOATBEPXKAOIIETO eé MMOJIOKEeHHSI.

Ha ypOBHE MMOHUMaHUsL:

* CMBICJIa TAaKUX MOHATUHN Kak: (pu3nuecKoe siBleHNe, Gr3nueckas BeJIMUMHA, MOJe/b, TUTIOTe3a,

JKCTIePUMEHT, HaboeHre, U3MepeHre, puU3nueckKas TeopHst, GU3NUeCKUil 3aK0H;

* (hyHaMeHTaNbHBIX ITOHSTHH, 3aKOHOB ¥ TEOPUI K/IaCCUUeCKOW ¥ COBPeMeHHOU (DH3NKU;

* (hU3MUECKUX MO/iesield, MCTI0/b3yeMbIX IPU TIOCTPOEHHUY TeOPHH SIBJIEHHS;

* [paHUL] TPUMEHUMOCTH TeOPUH, IOCTPOEHHOU Ha orpe/iesieHHON (r3nueCcKoi Mozeny;

* IPUHLIMIIOB MMOCTPOEHHUsT PU3UYECKHUX IKCIIEPUMEHTOB.

Ha YPOBHE BOCIIPOM3BEEHUSI:

* (hOpMy/IMPOBOK (p13UYeCKHX 3aKOHOB, IPUHLIMIIOB U NIOCTY/1aTOB, UX MaTeMaTuuecKoe BbIpaKeHHe 10

OCHOBHBIM  pa3zfesnaM GW3WKA: (QU3NYeCKHe OCHOBBI MEXaHWKH, 37eKTpUYeCTBAa M MarHeTH3Ma,
3/1eKTPOIUHAMUKH,

¢u3uKK KoslebaHU U BOJTH, ONITUKH, KBAHTOBOW (DM3UKH, aTOMHOU U sifiepHOH (pr3nKy;

* METO/IOB pellleHus 3aJ,a4 110 ONMCaHUI0 (DU3UUEeCKUX SIBIeHUN;

* MeTOZOB ITPOBeIeHNsT FKCIIepUMeHTa 1 00pab0TKY pe3y/bTaToB M3MepeHHi;

* METOZMKH OLIeHKH MTOTPEIIHOCTH U3MePSieMbIX BEJTUUWH;;;;

YMeHuUs1:

TeopeTHyecKHe:

* OIIpeZle/IUTh MYTH pelleHus O0CTaB/IeHHO! 3a/jaul, OUepTUTh KPYT (U3UUeCKUX 3aKOHOB, 3HaHHEe KOTOPbIX

TI03BOJIMT PEIlUTh JaHHYIO 3a/auy;

* TIOCTABUTh LIeJIb IPOBOAMMOTO KCIIEPUMEHTA U OTIPeZe/IUTh MOC/Ie[0BaTe/TbHOCTD I€HCTBHUI TIPH €T0

TIPOBeJIeHUN.

TIpaKTHyecKue:

* pelaTh TUIIOBbIE 3a/lauM IO paszesiaM Kypca HU3HKY;

* pa3buparkCs B MPHHLMIAX AeHCTBYS (pr3HUeCcKUX IIPUOOPOB U Criocobax X MpUMeHeHHs;

* IPOU3BOJWUTE PacUeThl [0 Pe3y/IbTaTaM U3MepeHHid;

* OLIEHUBATBH TOTPEIIHOCTE U3MepsieMbIX BeTHUKH;

* aHa/IM3UPOBAThH MOTyUeHHbIe pe3y/IbTaThl U COMOCTAaB/SATh UX C TEOPeTUYeCKH IPOrHO3UPYEMBIMHE;

* IIpe/ICTaB/ATh (PyHKI[MOHAIbHbIE 3aBUCUMOCTH (U3UUYeCKUX BEMUMH B BU/iE IPA(UKOB;;;

HABbIKU:

* TPaMOTHO ¥ apr'yMEHTHPOBAHO M3/1araTh COOCTBEHHBIE MBIC/TH, 000CHOBBIBATH CBOU CY>KAEHHUS;

* paboTaTh C IIUPOKUM KPYroM (hr3uyeckux nprubOpoB u 000pyj0BaHus;

* COCTaBJISITh HAayYHbIE OTYETHI C FPAMOTHBIMU BBIBOZIAMH O TPOZEIaHHOM pabore;

* paborarhb € MTepaTypoil ¥ UHBIMH UCTOUHUKAaMHU MH(OPMAaLIUHL ;;.



2. MECTO JNCLHMIUVINHBI B CTPYKTYPE OOII BO

IOucnynnraa @U3UKA sBsieTCs AUCIUTUIMHON 00513aTe/IbHOM YacTH 0y10Ka 1 mporpaMmbl MO/ITOTOBKH T10
HanpassieHut0 24.03.01 PakemHble KOMNEKCbl U KOCMOHABMUKA.

CopeprkaHre AUCLIAIIIMHBI BSETCS JJOrnyecKuM npogo/pkeHreM auctiyind: BBICIIIAST MATEMATHKA.

Copep>kaHue AWUCLIMIUIVHBIL SIB/ISIeTCS OCHOBOW Ay ocBoeHus aucuuriimH: KOHCTPYKIIVU PAKETHO-
KOCMUYECKON TEXHHUKH M3 KOMIIO3UIIMOHHBIX MATEPUWAJIOB, MATEPHUAJIOBEJEHUE
KOMIIO3UIIMOHHBIX MATEPUAJIOB, MEXAHUYECKASA U ®PN3NKO-TEXHUNYECKASI OBPABOTKA
KOMITIO3NIINOHHBIX MATEPHAJIOB, HAHOCTPYKTYPHOE MOANOUITNTPOBAHUE
KOHCTPYKIIMOHHBIX MATEPUAJIOB, ITIPOU3BOJCTBEHHBI KOHTPOJ/Ib Y JJE®EKTOCKOITUS
KOHCTPYKIIUI 13 KM, COEJJUHEHVE KOHCTPYKIINI 113 KOMIIO3UIIMOHHBIX MATEPUAJIOB.

IpenBapuTebHBIE KOMIIETEHLUH, CHOPMHUPOBaHHBIE ¥ 00yJaroIerocs 10 Hayajia N3y4eHus AUCLUATUINHBIL:
¢ OIIK-1 — Crioco6eH MpUMEeHSITh eCTeCTBeHHOHAYYHbIE ¥ 00IIeMHXeHepHbIe 3HAHHS, METOZbI MaTeMaTUuyeCKOro

aHa/IM3a ¥ MOJIeJTMPOBAHUSsI, TEOPETUUECKOTO U SKCIIePUMEHTAIbHOTO UCC/IeOBAHUSA B MPOoheCCUOHATLHOM
JesaTebHOCTH



3. CTPYKTYPA 1 COAEPXAHUE JUCHUIIIMHBI

OO6r11ast TPYZI0€MKOCTh JUCIIUTIMHBI coCTapseT 11 3.e., 396 u.

3.1. Copep:xanue (AUAAKTHKA) JUCIIUIITHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppa3fie/ioB H AUaKTHYEeCKUX eJMHHULY

BCEI'O

AyauTOpHBIE 3aHATHA
B KOHTaKTHOH (hopme

BCEI'o

Jlekuuu

JIaGoparopHbIii
NPaKTHKYM

IIpakTHUeckue
3aHATHA

CamocrosTe/bHas
pabora cTyaeHTOB

®dopmupyemas
KoMIeTeHus, %

OIIK-1

Pa3pen 1. dusnyeckue 0CHOBBI MexaHHKH. 1.1. KuHemaryka MaTepraibHOM TOUKH
(MT). Cucrema otcuéra (CO). 1.2. KuHemarnka Bpaijate/bHOTO JABIKeHHsS aGCOMIOTHO
TBEpAoro Tena (ATT) 1.3. luHamuKa MatepuabHoi Toukr (MT). 3akoHbl HbloTOHa.
3akoHbl YpaBHeHue ABwKeHUsl. HeunepuuanbHblie CO. Cuibl uHepriyu 1.4. Cussl B
Mexanuke 1.5. Mexanuueckast paboTa, MOI{HOCTb CHJIbI U Heprust. 1.6. dusuka
MOMeHTOB. /lnHaMuKa BpauatensHoro arkenus ATT. 1.7. 3aKOHbI COXpaHeHUs B

76

40

20

11

36

MexaHuKe 1.8. DyieMeHTbl MeXaHUKH CIUIOLIHBIX cpefi 1.9. PeniTUBUCTCKasl MeXaHHKa.

Paspen 2. Monekynsp b M Tep a. 2.1. OCHOBBI MOJIEKY/ISIPHO-
KUHeTH4ecKoi Teopu rasa (MKT) 2.2. ®ynkuuu pacripesenenyst. Knaccuueckas u
KBAHTOBasI CTaTUCTHKH. 2.3.0CHOBBI TepMozHaMUK. TepmoguHamMuyeckye QyHKIMY
COCTOSAAHUSA. Tpl/l Haudajia TepMOJHHaMUKH. Hyﬂesoe Haua/I0 TepMOAWHAMUKH 2.4,
Apmrabara v osmrpona. Liukn KapHo. TIpUHLMIIBI TOCTPOEHHS TEIVIOBBIX MallKH. 2.5.
Surponusi. TepMorHaMUUeCKHe MOTeHIUabl 2.6. OneMeHTbl (U314eCcKoil KHHeTHKH.
SIBneHus nepeHoca 2.7. PeasbHble rasel . YpaBHeHue BaH- iep-Baasnbca. @a3oBble
MpeBpalLleHusl.

68

28

40

20

Bcero 3a 2 cemecTp

144

68

34

17

17

76

40

Paszpen 3. dnexkrpuuecrso. 3.1. DrekTpocTaTiueckoe rmoje B Bakyyme 3.2. Pabora cu
3/1eKTpUYecKoro nosst. IToTeHIMansHOCTB 1107151, 3.3. TIPOBOJHUKH B 3/1eKTPUYECKOM
nione. KonzieHcarops! 3.4. [In3/1eKTPUKU B 3/1eKTpryeckoM rosie 3.5. [TocTosiHHbIA
3/1eKTpuyeckuit Tok. [Tpasuna Kupxroga.

60

30

14

30

15

Paspen 4. Marderusm. JyieKTpomMaraeTusM. 4.1. MaruutHoe mosie B Bakyyme. Oddexr
Xonna. 4.2. Teopema 0. UPKY/ISILMK U TeopeMa [aycca /st BeKTOpa MarHUTHOM
MHAYKUMH. 4.3. MarHuTHOe 1oJie B BelllecTBe. /luaMarHeTHKH, TapaMarHeTUKU. U
¢eppomarHeTuky. 4.4. DNIeKTPOMArHUTHAs! MHAYKLMsL. 3aKOH 3/1eKTPOMarHUTHON
uHaykuuu (OMMU) dapagies. SIBneHre caMOUHAYKLMH. DHEPrust MAarHUTHOTO MoJs. 4.5.
YpaBHeHust MakcBe/izia B MHTerpaabHON. 1 AuddepeHipmansHoi Gpopme. MatepuabHbie
ypaBHeHus1. 4.6. TIDUHIUIT OTHOCUTEIBHOCTH B 9/IeKTPOHHaMHUKe.

60

24

12

36

15

Pa3paen 5. ®u3uKa Kosedanuii. 5.1. MexaHuueckrie rapMOHHUeCKUe KosieOaHuHsl.
KuneMaruka 1 jJuHaMHKa rapMOHHYeCKUX KosieGaHuii. [IpumMepbl rapMOHUUeCKUX
ocuisitopos . ®opmyra Itoiirerca. 5.2. CBoboaHsle 3aTyxarolye koebanus. 5.3.
BLIHy)KAEHHLIE KO[IEGaHPIH TapMOHHYECKOIr'0 OCLHM/IIIATOPA TI04 AeﬁcTBPleM
CHHyCOMAa]'I]:HDﬁ cunel. 5.4. BﬂeKTDOMHFHI/ITHHE rapMOHHYeCKue. KO/IEﬁaHI/Iﬂ.
OnexTpuyeckuii Konebare/bHbli KOHTYp. Popmyna TomcoHa.

24

14

10

10

Bcero 3a 3 cemecTp

144

68

34

17

17

76

40

Pa3paen 6. BoiHoBbIe nponecchl. OnTHKa. 6.1. Ypyrue BosHbl. 3ByK. YpaBHeHUe
TJIOCKOM CHHYCOM/a/TbHOM BO/THEL. BekTop YmoBa fiyist yripyroii BomHbL BonaoBoe
ypaBHeHHe. AKycTHUecKuii addekT [Joruiepa 6.2. neKTpOMarHUTHBIE BOHBL. BekTop
TToiiHTHHTa /1S 57IeKTPOMAarHATHOH BOJHBL. CBeT Kak 3/IeKTpOMarHUTHas BOJTHA.
ITonepeyHOCTh 371EKTPOMArHUTHBIX BO/H. 6.3. BonHoBast onTrka. HTepdepentus u
pudpakius. [ToHsTHe 0 KOrepeHTHOCTH BOH. [JudpakinoHHas pelerka. Judpaxuys
PEHTreHOBCKUX siyueld, popmyna Bynbga-bparra. 6.4. BonHosast onTuka. [Tonspusanus u
mcnepcrsi. B3aumogielicTBie 3/1eKTpOMarHUTHBIX BOJH C BelrjectBoM. da3oBast U
rpYIIoBasi CKOPOCTh. 3aKoH Matoca. Yron Bproctepa. Bujibl criekTpos.

54

16

16

38

10

Paszpen 7. KBanTtoBast gu3uKa. J/1eMeHTbI aTOMHOI1 U s/{epHOil PH3HKH.
7.1.KBaHTOBBIe CBOWCTBA 571EKTPOMArHUTHOTO U31y4eHust. ['unoresa I1naHka. CBoiicTBa
doToHOB. 7.2. ®orto3ddekT. 3akoHb! hoTo3ddexra. KoprycKyaspHO-BOITHOBOM yanu3m
TIPUPO/IBI CBeTA. 7.3. DKCIIepUMeHTaIbHbIE JaHHbIe O CTPYKTYpPe aToMOB. OTIbIThI
Pesepdopaa. [TnanerapHas Mogens aroma. [loctysnarsl Bopa. 7.4. DneMeHTbl KBaHTOBO#
MexaHUKU. ['unoresa sie Bpoiisist 0. KOpIyCKy/IsIpHO-BOTHOBOM Jlya/li3Me YaCTHL]
BellecTBa. BonHsl ge Bpoiins. [TpuHLumn Heonp €HHOCTH 7.5. Yp:

IIpeaunrepa. [IBrkeHue. CBOGOAHOM yacTuLibl. BonHoBas hyHKLus 1 ee
CTATMCTHYeCKHH cMbIc/1. TIDUHLMIT Cyreprio3uiiy. KBaHTOBbII rapMoHHYecKuit
ocuuaTop. 7.6. KsaHToBO-MexaHMueckoe onucaHue atomos. CTaljoHapHoe.
ypasHeHue IlIpeaunrepa s atoma Bofiopoja. KsaHToBele unciia. XapakTepucTUyeckue.
CMEeKTPBI aTOMOB. 3akoH Mo3/u 7.7. DneMeHThI siiepHON (U3MKH. D/leMeHTapHbIe
yacTvLpl. PaZinoakTMBHOCTE. 3aKOH pa/jMoaKTHBHOTIO pacnaga. 7.8. CoBpeMeHHast

(r3nyecKasi KapTHHA MUpa.

54

36

10

Bcero 3a 4 cemecTp

108

34

34

74

20

Bcero no gucnuninHe

396

170

102

34

34

226

100

3.2. AyAMTOPHBIN NPAKTHKYM

HaHMeHOBdHHeEe

JUCLHMILIUHBI

Homep u

paspgena

Tema NPAKTUYE€CKOr'0 3aHATHUA

Oo0neMm,

ayf.
JacoB

Pazpgen 1.
dusnueckue
OCHOBBI MEXaHUKH.

3ausatue 1.1. Kunemarnueckue XapakTepUCTUKU JIBUKEHUSI: TPaeKTOpUS,
repeMelLeHue, MyTb, CKOPOCTb, yCKOPEHHUe, YIIOBasi CKOPOCTh, YITIOBOE
yckopeHue. 3anartue 1.2. [JuHaMuKa MaTepUanbHON TOUKY, 3aKOHbI HblOTOHA.
Cuiibl B MeXaHHUKe: CUja TPeHUs], CU/a yIpyroCcTH. 3aKOH BCEMUPHOTO TATOTEHHUS.
HewnnepuuyanbHble cUCTEMBI OTCYETa, CUIIbl MHepUuK. 3ansatue 1.3. Umnynbc
CUCTeMbl MaTepHasbHBIX ToueK. PaboTa, KMHeTHYecKas 1 MoTeHLMaibHast
3Heprus. 3akOHbl COXpaHeHH!sl UMITy/bCa U SHepruu. 3auarue 1.4. JTuHamuka
MOCTYTIaTe/ILHOTO U BpalljaTe/IbHOIO IBWKeHUs TBeporo Tesa. 3aHsaTHe 1.5. Tect
Nel o Teme «Pu3nyecKrie 0CHOBBI MEXaHUKW».

6

22276




Pazgen 2.
MornekynspHast
¢usuka u
TepMOAVHaMUKA.

3ausaTue 2.1. YpaBHeHUe COCTOSIHUSA U/lea/IbHOrO rasa — ypaBHeHue MeH/ieeeBa-
Knanelipona. OcHOBHOe ypaBHeHHe MOJIEKY/ISIPHO— KHHeTUUEeCKOU TeOpHH.
Moseky/nsipHO-KMHETHYeCKUI CMBICTI /laB/IeHrs U TeMIlepaTypsl. 3aHaTHe 2.2.
Pacnpegenenve MakcBesisia MoJieKyJ rasa o ckopoctsam. CpeiHre CKOPOCTU
MoJiekyJ1. Pacripesiesienre bosbliMaHa MoJieKy/1 B CU/IOBOM IIOTEHLMA/ILHOM I10JIe.
Bbapometpuueckasi popmyna. 3ansitvie 2.3. [lepBoe 1 BTOpoe Hauasa
TepMmoprHaMUKU. KIT/] iMKanueckux mpoueccoB. DHTponus. 3aHarue 2.4. Tect
Ne2 no Teme «MorneKynsipHast (pr3uKa ¥ TepMOAUHAMUKA».

Bcero 3a 2 cemecTp

17

Pazgen 3.
DJIeKTPHUYECTBO.

3ansiTue 3.1. 3akoH KynoHa. PacueT HanpshKeHHOCTeH 3/1eKTpOCTaTuieCKUX
Tojiel ¥ CHJ B3aUMOZ,eMCTBUS B BakyyMe. [IpuHIun cyneprnosunyy. 3ansaruve 3.2.
Teopema ["aycca /i1 BeKTOpa HaNpspKeHHOCTH IeKTPOCTaTU4eCKOro MoJIs B
BakyyMe. [ToTeHIan 3/1eKTPOCTaTUYECKOr0 MO/, CBA3b MEXKIY
HaMpsUKeHHOCTBIO U NoTeHLManoM. 3ansaTtue 3.3. KoHgeHcaTtopsl. DHeprus
3/IeKTPUYeCKOT0 I10J1s. D/IeKTPUUYeCKoe IoJie B AU3jIeKTprKax. 3ansaTtue 3.4. Tect
Ne3 o TeMe «OneKTPOCTaTUKA».

Pazpen 4.
MarHetu3sm.
ONeKTpPOMarHeTUsM.

3anatue 4.1. 3akoH bro-Casapa-Jlannaca B Bakyyme. [IpyUHLIMIT CyTieprio3nLivy.
PacueT MarHMTHOM UHAYKLWH [ Pa3/IMUHBIX KOH(UTypaLuii TokoB. Teopema o
LUPKY/ISIAY BEKTOPAa MarHUTHOW UHAYKIMU. 3aHstue 4.2. Cuia Amrepa. Pabora
TIpY ABWKEHNH MPOBOJHUKA C TOKOM B MarHUTHOM Mojie. Cuna JlopeH1a.
JIBIDKeHHe 3apspKeHHOM YacTHULbl B OJHOPOAHOM MarHUTHOM ITofe. 3aHsaThe 4.3.
MarHuTHbIH IOTOK. J/1eKTpOMarHuTHast UHAYKLMSA. 3apsiji, IPOTeKaroLuii B
TPOBOJHYKe TIPY BO3HUKHOBeHUM J/1C uHAyKIMKU. fIBNIeHre caMOMHIYKLMH,
TOKH TPU 3aMbIKaHUM 1 Pa3MbIKaHUU LIeTI. DHePrUsi MarHUTHOTO TOJIsl. 3aHsATHe
4.4.Tect Ne 3 1o TeMe «3NeKTPOMarHeTU3M».

Pazgen 5. ®usnka
Koie0aHuH.

3ansTre 5.1. CBoOOHEIe, 3aTyXalOI[He W BEIHYK/|eHHbIe TapMOHHUEeCKUe
Komebanusi. @opMa NpoBeieHIs 3aHATYS - pellleHre 3ajiau B KOHTAaKTe CTY/IeHTOB
C TIperiofiaBaresieM.

Bcero 3a 3 cemectp

Bcero 3a 4 cemecTp

3.3. JTabopaTopHbIi MPAaKTHKYM

Homep n
HauMeHOBaHHe
paspena
JUCLIUIIMHBI

TeMa /1a00paToOpHOro NPaKTHKyMa

O6neMm,

ayf.
JacoB

Pazgen 1.
dusnueckue
OCHOBbBI MEXaHUKH.

AynuTOpHBIe yachl OTBeZleHbl Ha cfauy /lomarHero 3aaHus Nel, BEITIO/IHEHHUe U
c/lauy OTUEeTOB IO BBOZAHOM laboparopHo# pabote. CTy#eHTbI BBIMOHSOT 3
paboThI 13 TIEpPeUNCIeHHBIX (BK/TIOUasi BBOAHYIO) B COOTBETCTBHH C
WH/VBU/Ya/IbHBIM IPa(UKOM BLINIOTHEHHs 17abopaTopHBIX paboT B 1aboparopumn
MeXaHUKH U MOJIeKY/ISIpHOU (u3uku. JlaboparopHas pabota Nel.BBogHas,
Vi3mepeHue yCKOpeHUs TIPY PAaBHOYCKOPeHHOM JiBr>keHuH JlabopartopHasi paboTta
Ne2.M3yueHue paBHOYCKOPEHHOTO [IBY)KEHHUS Ha MalluHe ATByza JlabopartopHast
pabora Ne3.Omnpezenenre Ko3uiieHTa TpeHUs KaueHus JlabopaTopHas paborta
Ne4.VccnejoBaHye 1eHTPAIBHOTO yZiapa 1mapoB JlabopaTtopHasi paboTa
Ne5.0mnpeenieHre yCKOPeHUs] CBOOOHOTO TIa/IeHHsT TTPY TIOMOLH
MaTeMaTH4ecKoro ¥ 060poTHOro MasTHUKOB JlaboparopHasi pabora
Ne6.VccnenoBanve AMHaMUKY BpalllaTe/IbHOTO JBM)KEHUSI TBEPZOro Terna -
O6epbek JTaboparopHas pabota Ne7.OnpeiesieHre MOMEHTA UHEPIIMH MasiTHUKA
Makcgesia JlabopatopHast pabota Ne8.OripeziesieHrie MOMEHTa HHEPLIUH
TBEP/BIX TeJI C TIOMOIIbIO KPYTHIBHBIX Kojie0aHuit JlabopatopHasi pabota
Ne9.OmnpefienieHre CKOPOCTH MOHTaXXHOTO MaTPOHA C MOMOLLIbIO
Ga/IMCTHUEeCKOTO KPYTHIBHOTO MasiTHUKa JlaboparopHast paboTa
Ne10.OnpepieneHye MOAy/st KpyYeHUs] HUTH U MOMEHTa MHEPLIMK CUCTeM,
COBepLIAlOIel KPYTH/IbHBIE KOleOaHVIs.

11

Pazpgen 2.
MonekynspHas
¢hu3vka u
TepMOJMHaMUKa.

AynuTopHbIe yachl OTBeZleHbl Ha cgauy [lomarnHero 3aganHus Ne2. CTyneHThI
BBITIOHSIOT 1 paboTy W3 repeurc/ieHHBIX B COOTBETCTBUN C HHAUBUAYaTBHBIM
rpadvKoM BbITIO/IHEeHUs 1ab0paTOPHBIX paboT B 1abopaTopuy MeXaHUKH U
MOJIEKY/IApHOU (Gu3uKuy. JTabopatopHas pabora Nel. OnpesienieHve
YVHUBEpCaLHOU ra30Boi MOCTOSTHHOM METO/IOM OTKauKu. JlabopaTtopHasi pabora
Ne2. Ompezienierrie otHoteHust (Cp/ Cv) MeTOAOM 3BYKOBBIX CTOSTUMX BOJIH.
JlaboparopHast pabora Ne3. Onpezienenue otHoueHus (Cp/ Cv) MeToom
Knemana u le3opma. JlaboparopHasi pabota Ned. Ornpezenienue otHoreHust (Cp/
Cv) metogom Knemana u [le3opma c nomoltsto ycraHoBkd @ITT1-6H.
JlabopaTtopHast pabota Neb5. V3yueHue TEM/IOBBIX MalllMH Ha MPUMeEpe JBUTaTe sk

7
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Crupnunra. JlaboparopHast pabota Ne 6. OnipefiesieHre Ko3¢huiieHTa BI3KOCTH
xugkocty. JlaboparopHas pabora Ne7. OnpesiesieHre ko3¢hduLieHTa BA3KOCTH

BO3/lyXa KaMWUISIPHBIM MeTofioM. JlabopatopHas paborta Ne8. OnpeieneHue
TEIIONIPOBOJHOCTH BO3ZyXa.

Bcero 3a 2 cemecTp

17

Pazgen 3.
DNeKTpUYECTBO.

AynuTopHbIe yachl OTBeZleHbl Ha cfauy JloMariHero 3aaHus Nel BbINO/IHEHUe U
c/la4y OTUETOB TI0 BBOZAHOM 1abopaTtopHoii pabote ( Pabora ¢
3/IeKTPOU3MEePUTEeIEHBIMHI PUO0paMH) U 0 JBYM JIabOpaTopHBIM paboTaMm w3
[1epeurC/IeHHbIX B COOTBETCTBUU C UH/MBU/yalbHbIM IPA(KOM BbIIIOJTHEHUS
JlabopaTopHbIX paboT B 1abOpaTOpyH 37IEKTPUUECTBA U MarHeTH3Ma: 13
JlabopaTtopHoro npakTukyma "DjekTpruuectBo” : JlaboparopHast pabora Nel.
H3yueHue 571€KTPOCTaTUYECKOTO MO/l METOAOM MOAenupoBaHus JlaboparopHast
pabota Ne2 .3akonbl Kupxroda JTaboparopHasi pabora Ne3. MccienoBanue
3aBUCUMOCTH T10J1e3H0M MotfHOoCTH, KIT/] MCTOUHMKA TOKa ¥ CHJTBI TOKA B LIeT!
Harpy3ku JlaboparopHasi pabora Ned. OripefiesieHre JU3/IEKTPHUe CKIX
TIPOHULIaeMOCTeH KUAKOCTel U TOISIpHU3yeMOCTH HeMo/IsIPHON MOJIeKY/Ibl
pe3oHaHCHBIM MeToZioM JIaboparopHas paboTa Ne5. OmnpeeneHue
[V3/IeKTpUUe CKHX NTPOHULIaeMOCTel KUJKOCTel U MOSIpU3yeMOCTH HelO/ISIpPHON
MOJIEKY/TbI Pe30HaHCHBIM MeTo[oM JIabopaTopHas pabota Ne6. V3yueHue
CBOMCTB cerHeTtossiekTpuka JlaboparopHast pabota Ne7. M3yueHre BIHYK/I€HHBIX
KomebaHMii B Kojie0aTe/TbHOM KOHTYpe

Pazgen 4.
MarseTusm.
DNeKTPOMarHeTHsM.

AyzuTOpHBIe Yackl OTBe/leHbl Ha ciauy [loMaliiHero 3aziaHus Ne2 BBITTO/IHEHNE U
c/laqy OTYETOB TIO OZHOH J1abopaTopHO paboTe M3 MepeurcieHHbIX B
COOTBETCTBHH C MHAUBH/YaILHBIM TPA(VKOM BBITIOJTHEHHUS JIa00paTOpHBIX paboT
B 1ab0OpaTopuu 3/1eKTpHUUeCTBa U MarHeTu3Ma. M3 1abopaTtopHOro npakTHKyMa
"DnekrpoMarHetusm" : JlaboparopHast pabora Nel. I3MepeHre MarHUTHOTO TIOJIS
3emuu. JTaboparopHasi pabota Ne2. Ornpe/iesieHHe HarpsHKEHHOCTH MarHUTHOTO
TOJIs1 B TOYKaX OCH KPyroBoro Toka. JlaboparopHast pabota Ne3. M3yuenue
MAarHUTHOTO TIOJISI COJIEHOH/IA C TIOMOILBIO AaT4yrKa Xosa. JlabopaTopHast pabora
Ned. ViccnepoBaHue neT/iv TUCTepe3sunca (peppoMarteTuka. JlaboparopHasi pabota
Ne5. OmpefiesieHre B3aMMHOW MHAYKTUBHOCTH ZByX KOHTYPOB. JlaboparopHasi
pabota Ne6. M3yueHue siBjieHHs] B3aUMHOM UHIYKI[UH.

Pazpen 5. dusuka
KoJ1e0aHMI.

AyuTOpHBIE Yackl OTBe/leHbl Ha MOATOTOBKY K BBITIO/IHEHUIO U C/lady OT4eTa Io
O/THOM TabopaTopHOM paboTe U3 TIepeUrC/IeHHBIX B COOTBETCTBUH C
WHWBHUYa/lbHBIM TPa(yKOM BBITIOTHEHHUsT 1abopaTopHBIX paboT B 1aboparopru
3/IeKTPUYeCTBa U MarHeTrsma. M3 1abopaTopHOro npakThKyMa
"DnektpuuectBo": JlaboparopHasi paboTa Ne4. OripeziesieHue [U3IEKTPUUECKUX
MIPOHUIIaeMOCTel >KUAKOCTel U MOMsSPU3yeMOCTH HeIlo/ISIPHOM MOJIeKY/Ibl
pe30HaHCHBIM MeTofioM. JTabopaTtopHas pabora Ne7 M3yueHue BEIHYK/|€HHBIX
KojiebaHMl B KosiebaTeTbHOM KOHTYpe.

Bcero 3a 3 cemecTp

Bcero 3a 4 cemecTp

3.4. CamocTosiTennbHasA padora crygenta (CPC)

Homep n
HanMeHOBaHHe
paspena
JUCLIUIIMHBI

Copep)xaHue yueGHOTO0 3a/JaHUs

O6beMm,
4acoB

Pazgen 1.
du3nueckue
OCHOBBI MEXaHUKH.

1. BrinosiHeHe BBoAHO# JlabopaTopHoii paboTel. [ToAroroBka K 1labopaTtopHbIM
paboram Nel u 2. 2. OcdhopmiieHHe OTUETOB 10 J1abOpPaTOPHBIM paboTam . 3.
IMoaroToBKa K KOJIIOKBUYMY 10 JlabopaTopHBIM pabortam . 4. [ToAroToBka K
TectaM Nel,2. 5. [ToAroToBKa K MpakTUUeCKUM 3aHITUAM 110 TeMaM Nel, 2, 3 1 4.
6. BrimosHenue [JomarttiHero 3afanus Nel (3azauu o Mexasuke). 7. IloAroroBka
K IMarHoCTUUeCcKuM paboram Nel, 2.

36

Pazpen 2.
MonekynspHas
¢uv3vka u
TepMOJHaMUKa.

1. BeinosiHeHue BBOAHOM j1aboparopHoii paboThl. IToAroToBKa K 1abopaTopHBIM
pabotam Nel u 2. 2. OcdopMieHHe OTUETOB 110 JJabopaTopHbIM paboTtam . 3.
ITozroToBKa K KOJIIOKBUYMY 10 JlabopatopHBIM pabortaM . 4. [ToAroToBka K
TectaM Nel,2. 5. [TofroToBKa K NpakTUUeCKUM 3aHATUAM 110 TeMaM Nel, 2, 3 u 4.
6. Brimonnenue omartiHero 3aganus Nel (3agaum o mexaHuke). 7. [ToqrotoBka
K IUarHoctiyeckum paboram Nel, 2.

40

Bcero 3a 2 cemecTp

76

Pazgen 3.
DJIEKTPHUYECTBO.

1. IToaroToBKa K laboparopHeiM pabotam Nel,2 2. OdopmieHre oTyera 1o
naboparopHoii pabote 3. TToAroTOBKA K KOJJIOKBUYMY T10 J1a00paTOpHLIM
pabotam 4. ITogrotoeka K Tectam Nel ,2 5. [ToaroroBka K npakTHueCKUM

8

30
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3aHATUSAM 10 TeMaM Nelwu 2 6. Beinmonnenue JomaiiHero 3aganus Nel. 7.
IMoaroroBka K AuarHoctuyeckum paboram Nel,No2.

Pazgen 4.
MarseTusm.
DJIEKTPOMarHeTUsM.

1. TToaroToBKa K J1abopatopHoii pabote Ned. 2. OdopmiieHHe oTueTa o
nabopaTtopHoii paboTe . 3. TToAroTOBKa K KOJIOKBUYMY IO J1ab0paTopHOM paboTe.
4. TToproroBka K Tecty Ne3 5. IloAroToBKa K NpakTHYeCKUM 3aHATUSAM T10 TeMam
Ne7, 8 (anmexTpocTaruka) 6. IToAroToBKa K MpakTU4YeCcKoMy 3aHSITHIO 110 TeMe Ne9
(mocTosiHHBIM TOK) 7. BrimonHeHue [lomaiiHero 3afanus Ne2. 8. IToarotoBka K
JMarHOCTHYEeCKOU paboTe Ne 3.

36

Pazgen 5. ®usnka
Koj1e0aHuUH.

1.IToaroToBKa K jabopatopHoii pabote Ned. 2.0dopmieHre oTUeTa o
naboparopHoii pabote 3. TToAroTOBKa K KOJIFIOKBUYMY T10 JTab0paTopHOi paborTe.

10

Bcero 3a 3 cemecTp

76

Pazgen 6.
BosiHOBBIE
nponecchl. OnTrKa.

1. TToBTOpEHME JIEKIIMOHHOTO MaTepHaa o TemaM "®u3rKa kojnedaHui" u
"BonHoBble nporieccsl. OnTrka". 2. [ToarotoBka K Tectam 1 u 2.

38

Pazgen 7.

KeanToBas ¢u3snka.
DJleMeHTHI aTOMHOU
U sifiepHOU (DU3WKU.

1. [ToBTOpPEHME /IEKLIMOHHOTO MaTepHrasa o TeMaM pasziena "KsanroBas ¢u3uka.
DneMeHTBI aTOMHOM U sifiepHo# pusuku” 2. [ToaroroBka K Tecty Ne 3

36

Bcero 3a 4 cemecTp

74

4. ®OPMbI KOHTPOJIAA OCBOEHUSA JNCHUIIIMHbBI

CEMECTP

HEJAE/IN CEMECTPA

5 6|78 9 10(11(12/13/14 15 16

17

2 Ortu. o JIP, Tect|[P

13, Otu. no JIP, Tect|AP A3, Otu. no JIP, Tect|JP

3 Ortu. o JIP, Tect|[P

13, Ortu. o JIP, Tect |IP A3, Otu. no JIP, Tect|JP

4 Ortu. o JIP, Tect|P

3, Otu. no JIP, Tect|JP

O3, Otu. rio JIP, Tect|P|mud. 3au.

YcoBHBIE 0003HAUEHMS:

Tect — Tecr;

[P — nrarHocTHueckast pabora;
Ortu. 1o JIP — otuet no JIP;

[13 — nomaiHee 3a/aHue;
mud. 3au. — puddepeHIIMPOBAHHBIN 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB [TPOBOJUTCS B JUCKPeTHbIE BpeMeHHbIe UHTePBaJIbI B
cefyomux popmax:
[MlarHOCTHYeCKast paboTa;

otuet 1o JIP;
TecT;
JIOMalllHee 3a/laHue.

IIpomMexyTouHas arrecTarus POBOAUTCS B hopMax:

5K3dMeEH;

nubdepeHIIMPOBaHHBIN 3aYerT.
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5. YYEBHO-METO/IMYECKOE Y1 THO®OPMAIIMOHHOE OBECIIEYEHUE
TACIATLIVHBI

5.1. OcHoBHas uTeparypa 10 AUCLIUILINHE:

. . Mexanuka u MonekyssipHasi pusvka. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2012, 351. pec.

. . Cnektpsl aroma. Teopust Bopa. CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2006, 959 3k3.

.. Onekrpomaruetusm. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2006, 543 3K3.

. A.T. Yepros, A. A. Bopob6béB. . 3aziaunuk 1o ¢usuke. M.: ®U3MATJIUT, 2003, 108 k3.

. B. M. fIBopckwii, A. A. TTurckuid. OcHoBbI pr3uku. T. 2 DyeKTpoiuHAMUKA; KOsieGaHWs U BOJTHBI; OCHOBBI
KBaHTOBOM (D)M3MKK aTOMOB, MOJIEKY/T U TBEPABIX TeJl; pU3MKa fApa U /ieMeHTapHbIX yacTtul]. BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 1972, 31 3K3.

6. B. B. JlentoBckuii, C. JI. CMeKasoB. . BosHoBasi v kBaHToBas ontika. CI16.BT'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2011, 351. pec.
7. B. B. JlentoBckuii, C. JI. CMekasioB. . BonmHoBas v kBaHToBast ontrika. CI16.BI'TY "BOEHMEX" um. [I. ®.
YcruHoRBa, 2011, 276 3K3.
8. B. C. BonbkeniureiH. . CO0pHUK 3az1au 1o 06ijemy Kypcy ¢usviku. CI16.: Ku. mup, 2004, 349 3k3.
9. 1. B. CuByxuH. O61uit Kypc dusuku. T. II TepmoaruHaMuKa 1 MojieKy/sipHast pusrka. BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2005, 174 3Kk3.
10. [0. B. CuByxuH. O6umii Kypc ¢usuku. T. 1 Mexanuka. BI'TY "BOEHMEX" um. [I. ®. YcTuHoBa, , 138 3K3.
11. . 1. Benoga, JI. U. Bacunbesa, O. C. Komapoga. . MonekynsipHast ¢pusuka. CaHkt-IletepOypr: M3a-8o BI'TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2023, 150 3k3.
12. [1. JI. ®énopos, 0. H. Jlasapeea, B. I. Cpeaun. . ®usuka. Keantoeas ontuka. CII6.: M3a-80 BI'TY
"BOEHMEX" um. [I. ®. YctrHOBa, 2023, 26 3K3.
13. [I. JI. ®épnopog, FO. H. Jlazapera, B. I. CpeauH. . ®usuka. Marnetusm. CI16.5T'TY "BOEHMEX" um. [I. @.
YctunHoa, 2019, 222 3k3.
14. [1. JI. ®énopos, 0. H. Jlazapesa, B. I. Cpeaus. . ®usuka. Bonnel. CI16.5I'TY "BOEHMEX" um. [I. ©.
YcruHoBa, 2021, 122 3k3.
15. 1. JI. ®énopog, FO. H. Jlazapera, B. I. CpeauH. . ®usuka. Mexanuka. CI16.5TTY "BOEHMEX" um. 1. .
YcruHora, 2016, 116 3k3.
16. . JI. ®énopos, FO. H. Jlazapera, B. I. CpeguH. . ®usuka. dnekrpuuectso. CI16.6I'TY "BOEHMEX" um. []. .
YctuHora, 2018, 128 3k3.

17. [1. FO. Usanosg, T. H. Kusizera, FO. H. JlazapeBa. . BeefieHue B MaTeMaTHueCKyt0 06pabOTKy pe3y/ibTaToB

skcriepumenTa. CIT16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 444 3k3.

18. [I. FO. MBaHoB, 0. H. Jla3apeBa. . Maremaruueckast 06paboTka pe3y/abTaToB H3MepeHuii B mpuMepax. CII6.BI'TY

"BOEHMEX" um. [I. ®. YctuHoBa, 2019, 247 3Kk3.

19. E. T BopoguHa. . ®usuka. CII6.BI'TY "BOEHMEX" um. [I. ®. YcrHoBa, 2013, 280 3K3.

20. E. T. BopoauHa. . 3/1leMeHTbI TEOPHH TT0/Ist B 37IEKTPOCTaTHKe U 3nekTpoMarHetusme. CI16.BI'TY "BOEHMEX"

nM. [I. @. YctuHoBa, 2014, 477 3K3.

21. E. T bopoauHa. . [IpumMeHeHue TeopUH TIOJISI B 3/I€KTPOCTATHKe U d7ieKTpoMarHeTn3me. Mocksa: VHbpa-

Nwxenepus, 2024, 3. pec.
22. E. T. Bopozpuna. . ®opmupoBaHue ¢pu3nueckoii KapTuHbl Mupa. Mocksa: UHdpa-Muxenepus, 2024, 351. pec.
23. E. I". BopoauHa. . DneMeHTbI peIITUBUCTCKOM MexaHUKU U kocmosoruu. Crapeiid Ockon: THT, 2023, 100 5k3.
24. E. T. Bopoauna, A. H. CrapyxuH. . Konebanus u BonHel. CIT16.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 2011,
426 3K3.

25. E. T. BopozuHa, B. B. JlenToBckuii. . OcHOBBI KBaHTOBOH 3neKkTpoHuku. CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHora, 2017, 353 3K3.

26. E. I. BopoauHa, JI. Y. Bacunbesa, JI. B. Kotoa. . Dnekrpomarnetusm. CI16.: 3a-Bo BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2023, 92 5k3.

27. U. B. Cagenbe. . Kypc obime#i ¢pusvku. B 3 Tomax. CaHkt-ITetep6ypr: Jlanb, 2023, 351. pec.

28. U. B. CagesnneB. Kypc obmeit ¢pusukn. T. 1 Mexanuka. MonekynsipHas ¢usuka. BI'TY "BOEHMEX" um. [I. @.
YcruHogra, 2007, 291 3k3.

29. U. B. Cagenner. Kypc o6iteit ¢husuku. T. 2 DeKTpuuecTBO U MarHetusm. Bonnbl. Ontrka. CIT6. BT TY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007, 279 3K3.

30. U. E. Wpoxos. . 3agauu mo obmeit ¢pusuke. CaHkr-IletepOypr: Jlanb, 2022, 351. pec.

31. U. E. ipopo.. DnekrpomarHetrsM. OcHoBHbIe 3akoHBI. M.: BUHOM. Jlaboparopus 3nanui, 2006, 10 3K3.

32. U. E. Wpogos. . 3agauu mo obmeit ¢pusmke. CII16.: Jlanb, 2007, 683 3k3.

33. JI. 1. Bacunbera, H. A. UBaHoBa, FO. H. Jlazapera. . CTaticTHueckue pacripezenenus B ¢pusvke. CI16.BI'TY

"BOEHMEX" um. [I. ®. YctrHOBa, 2015, 254 3K3.

34. Mexanvka u MosiekynsipHast ¢pusuka. CI16.BT'TY "BOEHMEX" um. . ®. YctuHoBa, 2004, 371. pec.

35. H. A. MBaHoga, O. C. Komapoga, T. H. Kasi3eBa. . Mexanuka. Cankr-IletepOypr: U3n-o BI'TY "BOEHMEX"

uM. 1. @. YctuHosa, 2023, 146 5k3.

36. C. I'. KanawHukoB. . dnekrpudectso. M.: ®U3MATIINT, 2004, 200 3k3.

37. T. N. Tpodumoga. . Kypc ¢usuku. M.: Akagemus, 2008, 49 3k3.

38. 10. H. Oy6uwnes. . Konebanus v BoHel. CII6.: JTaHb, 2011, 7 3k3.
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39. 1O. H. Jlazapega, B. A. JKuynuH, [I. B. Bunorpazackuii. . 3nekrpuuectso. CI16.: M3n-o BI'TY "BOEHMEX"
uM. 1. @. YctuHosa, 2023, 122 5k3.

5.2. [lononHUTe/IbHAS JIUTepaTypa No JUCLUTLIUHE:

1. E. T". BopoauHa. . @opmupoBanue ¢pu3nueckoil KapTrHbl Mupa. Mocksa: VHdpa-Urxkenepus, 2024, 1 3k3.

2. E. T bopoauHa. . [IpMeHeHMe Teopyu MoJIsl B 37IeKTPOCTaTHKe U ieKTpoMarHerusme. Mocksa: MHppa-
Nwuxenepus, 2024, 1 sks.

3. U. B. CagesnbeB. Kypc o6ueit ¢pusvku. Ka. 4 Bonnel. Ontrka. BI'TY "BOEHMEX" um. [I. @. YctrHoBa, 2006, 1
3K3.

4. U. E. popos. KeanTtoBast ¢hu3uka. OcHOBHbIe 3akoHbI. M.: BUHOM. Jlaboparopus 3Hanwi, 2007, 3 3K3.

5. JI. 3. Pymuuckuii. . Marematrdeckasi 06paboTka pe3ysisTaToB 3KcriepuMmenTa. M.: Hayka. I'. pep. ¢u3.-mar. nur.,
1971, 3 3ks3.

5.3. [Tepuognueckue U3aHUS:

1. Beiciiiee o6pa3oBanue B Poccuy;

2. EcTecTBeHHBIe U TeXHUYeCKHe HayKy;

3. 'HpopMariioHHO-U3MepUTebHbIE U YIIPaBIISIOLIe CUCTeMBI;

4. HayuHo-meToardeckuii xypHan «/HdopmaTr3aiys 00pa3oBaHuUs U HAYKH».

5.4. TlepeueHb pecypcoB WH(POPMAIL[HOHHO-TeJIEKOMMYHHUKALIMOHHOW ceTH "VIHTepHeT", HeOOXOAUMBIX /ISl OCBOEHHS
JUCLIUI/IMHBI, 3/1eKTPOHHBIE OUOIMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb; https://urait.ru/ — I'maBHast — Obpa3oBarenbHas Tiatdopma FOpaiT. s
BY30B M CCy30B.; http://www.tnt-ebook.ru/ — TNT-EBOOK - DnekTpoHHO-610/mH0TeUHast CHCTeMa;
https://ibooks.ru/ — DBC AHOyKC.py - 3T0 60/bI110} BBIOOP aKTyaIbHOM UTEPATyphI [ijis Bailieli OubMoTeku B
3eKTpoHHOM BHze; http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
bubmoreuno-uszaatenbckui eHTp BI'TY "BOEHMEX" um. [1.®. YctrHOoBa;, — DyHaMeHTabHasi OMOIMoTeKa
BI'TY «BOEHMEX» um. I.®. YctuHOoBa.

CoBpemeHHbIe TpodeccHoHabHBIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HauyoHaneHas snekrponHas 6ubimoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast s/nekTpoHHas 6ubuoTeka « KubepieHnHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBasi 3neKTpoHHast 6uboTeka Poccuiickoro doHaa
(byHZaMeHTaTbHBIX UCCIIeIOBAHUM.

I/IHClJOpMaL[I/IOHHLIE CITpaBOYHbIE CUCTEMBI:

1. TexakcrnepT — MH(OpMaI[MOHHBIH TOPTasI TEXHUYECKOTO peryaupoBadusi: Hopmbl, ipaBuia, craHgapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTogB
cobctBenHol redepariui BI'TY "BOEHMEX" um. [I. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncyasrantIlntoc- uH$OpMaljMOHHbIH [opTas paBoBoi UHGopMaLyu.
5.5. TIporpaMmHoOe obecrieueHue:
He TpeOyeTcsl.

5.6. MndopmaliiioHHbIe TEXHOJIOTHH:

B3anMozeiicTBre ¢ obyuarorumucs nocpesctsom DYIOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJIBHO-TEXHUMYECKOE OBECIIEYEHUE AVCHUILI/IMHbBI

6.1. JIeKIiHOHHBIE 3aHATHA:

CIiel{iaTu3upOBaHHbIe TpeOOBaHMS 10 000PYAOBAHHIO OTCYTCTBYIOT; ayJUTOPHS C MOCAJ0UYHBIMU MeCTaMH I10
KOJIMIECTBY CTYIeHTOB; [OCKA.

6.2. IIpakTH4YecKHe 3aHATHSA:

1. IIpoekTop;
2. lHTepaKTHBHas [JOCKa;
3. AyIUTOpHS C YMCIOM TIOCA/IOYHBIX MECT He MeHbIIIe KOJTMYeCTBa 00yUaroIuxcs.

6.3. JIaGopaTopHbIe 3aHATHS:

1. YcTaHOBKY /7151 TIPOBeAeHHUs 1TabopaTOPHBIMX paboT Mo «MeXaHUKa, MOJIEKY/IsIpHast (pr3HKa»;
2. YcTaHOBKa [ij1s1 1ab0paTopHBIX PaboT 1o "INMeKTPHUECTBO U MarHeTH3M '

6.4. IIpouee:

1. pabouee MecTO TperiofaBareJisi, OCHaIL|eHHOe KOMITBIOTEPOM C AOCTYIIOM B VIHTEepHeT;
2. paboumre MeCTa CTY[EHTOB, OCHAIIIEHHbIE KOMITBEOTEPAMH C [JOCTYIIOM B VIHTEpHET, MpeHa3HAYEHHbIE /IS
paboThI B 37IEKTPOHHOM 00pa30BaTe/bHOU cpejie.
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IIpunoxenne 1
K paboueii nporpaMme AUCLMIIHHBI
DPU3UKA

AnHoTanusa padoueii nporpaMMsI

IuctynnuHa @U3UKA siBrisieTcst AUCIMIUIMHON 00s3aTeIbHON yacTH 0/10Ka 1 mporpamMMbl TOJATOTOBKHU 10
HarpasneHnt0 24.03.01 PakemHble Komnjaekcbl U KOCMOHAemukd. [ucuuriivHa peanu3yetrcs Ha dakynsrete O
EcrecrBenronayunsiit BI'TY "BOEHMEX" um. [1.®. YcruHosa kadenpoit O4 GPU3INKA.

[ucnunnyHa HatlesieHa Ha hopMUpOBaHUe KOMNemeHyuli:
OIIK-1 croco6HOCTE TMPUMEHSATH eCTeCTBeHHOHAyuHble ¥ OOIeMHKeHepHBble 3HAHHS, METOAbl MaTeMaTHuecKOro
aHanM3a W MOJEe/TMPOBAHUS, TEOPETUYeCKOr0 U 9IKCIIePHMEHTAIBHOTO HCC/IeOBAHUS B TNPOdeCccroHaIbHON
JesITeTbHOCTH.

Cofep>kaHre JUCIUTITMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C M3yueHHeM (QyHJaMeHTaIbHBIX TTOHSTHH, 3aKOHOB
VM TeOopWil K/laCCMUeCcKoll U COBpeMeHHOW (U3MKK 110 OCHOBHBIM pasfenam: (pu3nuecKkue OCHOBBI MeXaHWKH,
3/IEKTPUYECTBA U MarHETHU3Ma, 37IeKTPOAUHAMUKHY, (PU3UKK KoJjiebaHUI U BOJTH, ONTUKH, KBAHTOBOW (PU3MKK, aTOMHOU U
siiiepHOM GU3UKU.

[TporpamMmMoii AUCLIMIUIMHEI TIpe/lyCMOTPEHBI CIeyIOIie BUABI KOHTPOJISA:

Tekyuii KOHTPOJIb YCIIeBaeMOCTH CTYAE€HTOB TIPOBOJWTCS B AVICKPETHbIE BpeMeHHbIe HHTePBaJbl B
crenyonmx Gopmax:
e MAarHOCTHYeCKas paboTa;
e oryert 1o JIP;
* TecT;
e /OMaIlIHee 3a/laHue.

IIpomeKyTouyHas aTTecTanus IPoOBOAUTCS B hopMax:
* 9JK3aMeH;
e muddepeHIMPOBaHHbIN 3aYerT.

OO6i11ast TPYIOEMKOCTh OCBOEHHUSI JUCLIMTUTUHBI cocTanseT 11 3.e., 396 u. TTporpaMmMoii JUCIUTIMHBI TIPEYCMOTPEHBI
JiekoHHble 3aHaTus (102 4.), npaktuueckue 3aHATUS (34 4.), 1abopaTopHbId TPakTUKYM (34 4.), caMoCTosiTeIbHast
pabora ctyzaeHTa (226 u).
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Ilpunoxenue 2

K paboueii nporpaMme AUCLMIIHHBI

TEXHOJIOTYN U ®OPMbI OBYUYEHUSA

PEKOMEH]Z[aI.(I/II/l 0 OCBO€HHUI0 JUCLUIUIUHBI /I CTy/A€HTad

DPU3UKA

Tpy0eMKOCTb OCBOEHUS! AUCLMIUIMHBI cocTaBisgeT 396 u., U3 HUX 170 4. ayAUTOpHBIX 3aHATHH, U 226 u.,

OTBEJEHHBIX Ha CaMOCTOATE/IbHYIO pa60Ty CTyAeHTa.

PekoMeHfalliM TI0 pacIipefie/ieHHI0 yueOHOrO BpeMeHH TI0 BHUZAM CaMOCTOSITelTbHOM paboTel M paspjenam

[TUCLIUTIIUHBI TIPUBE/IeHBI B Tab/IHIIe.

KoHTpO/Ib OCBOEHUS AWMCLWIIMHBI MPOW3BOAUTCS B COOTBETCTBUM C [IO/NIOKEHWEM O TEKyIeM, pyOeKHOM
KOHTpOJIE YCIIEBAeMOCTH U TTPOME)KYTOUHOM aTTeCTaliuy 00yJaroIuXcsl.

@®opMBI KOHTPOJISI ¥ KPUTEPHH OLleHUBAaHUSI TIPHBe/IeHBI B PHIIOykeHHU 3 K Paboueii mporpamme.

K j1abopatopHbiM pabotam Nel u 2. 2. OcdopmieHre 0TUETOB
1o naboparopHbIM pabotam . 3. [ToArOTOBKA K KOJIJIOKBUYMY
o 1aboparopHeiM pabortam . 4. [ToaroroBka K Tectam Nel,2.
5. IToaroroBka K MpakTUUeCKUM 3aHATUSAM IO TeMaM Nel, 2, 3
1 4. 6. Bemonnenue [omarHero 3aganust Nel (3aauu o
MexaHuke). 7. [ToAroToBKa K AuarHoctTuueckum paboram Nel,
2.

TpyaoeMKOCTh,
HaumeHnoBaHue padoTsbl Pekomenjiyemasi 1uTeparypa wac
Pazpgen 1. ®usnueckue 0CHOBbI MEXaHUKH.
1. BeironHeHue BBOHOM s1abopaTtopHoii paboTel. [ToarotoBka | . B. CuByxuH. OOLuiA KypC (GU3MKU. 36

T. I TepMoarHaMKKa 1 MOJIEKYJ/ISIpHast
¢usuka: BI'TY "BOEHMEX" um. [I.
@. YctuHOoBa, 2005 (1-3)

E. T. Bopoauna. . ®usuka: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YcTUHOBa,
2013 (1-3)

B. C. BonbkeHiuTeiiH. . COOpHUK
3a71ay Mo obIeMy Kypcy GpU3HKH:
CII6.: Ku. mup, 2004 (1-3)

A.T. Yepros, A. A. BopoObéB. .
3agavyHuK 110 ¢usrke: M.:
OU3MATIJINUT, 2003 (1-3)

H. A. VBaHoga, O. C. Komaposga, T. H.
Kus3eBa. . MexaHuka: CaHKT-
IMetepbypr: 13a-8o BITY
"BOEHMEX" nm. [I. ®. YCTUHOBa,
2023 (1-10)

E. T bopoguHa. . @opMUpoBaHue
(u3nueckoil KapTUHB! MHpa: Mockaa:
Wndpa-Nuxenepus, 2024 (1-7)
E.T. bopoguna. . @opMUpoBaHue
¢u3nueckoi KapTUHB! Mrpa: MocKsa:
Nudpa-Umkenepus, 2024 (1-7)

. YO. Banos, T. H. Kusi3esa, FO. H.
Jla3apesa. . BBesieHue B
MareMaTh4ecKyr 00paboTKy
pe3y/bTaToB 3KCIIepUMeHTa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcTtuHoBa, 2018 (1-3)
MexaHHKa ¥ MOJIeKy/IsipHasi pU3MKa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2004 (1-3)

E. T bopoguHa. . DyieMeHTbI
PeJISITUBUCTCKOM MeXaHUKU U
kocMmosoruu: Crapsiit Ockon: THT,
2023 (1-6)

0. JI. ®énopos, FO. H. Jla3apesa, B. T.
CpepuH. . dusuka. MexaHuKa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2016 (1-3)

JI. N1. BacunbeBa, H. A. MBaHoBa, HO.
H. Jla3apesa. . CraTucTuuyeckue
pacnipesesienust B pusuke: CI16.BI'TY
"BOEHMEX" nm. [I. ®. YcTUHOBa,

14

2015 (1-3)
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. FO. UeaHos, FO. H. Jla3apesa. .

CII6.BI'TY "BOEHMEX" um. [1. ®.

JI. 3. Pymmmmickuii. . Maremaruueckasi
skcriepuMenTa: M.: Hayka. I'. peg,.

. MexaHuKa 1 MosneKy/isipHast hU3MKa:
CII6.BI'TY "BOEHMEX" um. [1. ®.

Maremaruueckasi 06paboTka
3y/IETaTOB U3MepeHUH B TIpUMepax:

YcruHoBa, 2019 (1-3)

B. CuByxuH. Q0L KypC GU3UKU.

1 Mexanuka: BI'TY "BOEHMEX"
nM. [I. @. YctuHoBa, (1-3)

06paboTKa pe3y/ibTaToB

¢wu3.-mar. ur., 1971 (1-3)

YcruHoBa, 2012 (1-3)

Wroro no pasgeny 1

36

Pa3gen 2. MoneKky/isipHas (pu3HKa ¥ TepMOJAHMHAMHUKA.

1. BeinonHeHue BBOHOM slabopartopHoit paboTsl. [Toaroroeka |U
K laboparopHbiM pabotam Nel u 2. 2. OdopmiieHre OTUETOB
1o 1abopatopHBIM paboraM . 3. [ToATOTOBKA K KOITIOKBUYMY
1o jabopatopHbiM pabotam . 4. [ToaroroBka K Tectam Nel,2.
5. [ToAroroBka K NpakTU4eCKUM 3aHSATHSM 10 TeMaM Nel, 2, 3
u 4. 6. BoimosHenue [JoMartiHero 3aanust Nel (3a1auu 1o
MexaHuKe). 7. [IoAroToBKa K fuarHocTuyeckum paboram Nel,

2.

¢uzvka: BI'TY "BOEHMEX" um. [.

. . benoga, JI. Y. Bacunsesa, O. C.
Komapoga. . MosnekynsipHasi ¢r3uka:

W. B. CaBenbeB. . Kypc o61ieit
¢usuku. B 3 romax: CaHKT-
IetepOypr: Jlaub, 2023 (1-3)
. B. CaBenbeB. Kypc obimeit ¢pursmku.
T. 1 Mexanuka. MosekynspHas

@. YctrHOBa, 2007 (1-3)

Cankr-ITetepbypr: U3a-Bo BI'TY
"BOEHMEX" nm. [I. ®. YCTUHOBa,
2023 (1-8)

N. E. Upogos. . 3agauu o obimeit
¢usuke: CII0.: Jlanb, 2007 (1-3)

40

Wroro no pasgeny 2

40

Paspen 3. DieKTpuuecTBO.

1. IMoproroeka K yabopatopHbiM paboTtam Nel,2 2.

K KOJIJIOKBUYMY T10 J1abopaTopHbIM pabotam 4. [ToAroToBKa K
TectaM Nel ,2 5. [ToaroToBKa K NMpakTUUeCKUM 3aHITUSM T10
TeMaM Nelu 2 6. Bemonnenue lomamnero 3aganus Nel. 7.
IToaroroBka K AuarHoCcTUecKuM paboram Nel,Ne2,

C. I'. KanalHUKOB. . DN1eKTpU4eCTBO:
B. BuHorpagckuii. . D1eKTpuuecTBO:

E. T. bopoguHa. . [IpumMeHeHune Teopuun
snekTpoMaruetusme: Mocksa: UHdpa-
E. T. BopopuHa. . [IpumeHenue Teopuu
OdopmsieHre otyeta 110 aboparopHoii pabote 3. [ToaroroBka snekTpomarHeTH3Me: Mocksa: MHppa-

. JI. ®énopos, FO. H. Jla3apesa, B. I.

M.: ®U3MATIJINUT, 2004 (1-3)
FO. H. Jla3apeBa, B. A. JXuBynun, [I.

CII6.: U3g-Bo BI'TY "BOEHMEX"
M. 1. ®. YcruHoBa, 2023 (1-7)

TI0JIS1 B 9JIEKTPOCTATHKE U
Wmxenepusi, 2024 (1-5)
TIOJIST B 37IEKTPOCTaTHKE U
Umxenepus, 2024 (1-5)

CpeguH. . ®usuKa. I1eKTPpUUYeCTBO:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2018 (1-3)

E. T bopoguHa, A. H. CrapyxuH. .
Konebanwus v Bonnel: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2011 (1-3)

E. T. bopoauHa. . DjileMeHTbI TeOPUU
T10JIS B 3/1IEKTPOCTAaTHKe U
anekrpomaruetusme: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2014 (1-4)

30

Wroro no pasgeny 3

30

Paspen 4. MarHeTnsMm. J/1eKTPOMarHeTusM.

1. Ioaroroeka K yaboparopHoti pabote Ned. 2. OdhopmieHue
oTyeTa o siabopaTopHoii pabore . 3. IToAroToBKa K
KOJIJIOKBUYMY 10 ylabopaTopHoii pabote. 4. [ToAroToBka K

E. I bopoguHa, JI. 1. Bacuisesa, JI.
B. KotoBa. . D/ileKTpOMarHeTusm:
CI16.: N3a-Bo BT'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2023 (1-6)

Tecty Ne3 5. TToAaroToBKa K IpakTUYeCKUM 3aHATUSM 110

15

36
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TeMaM Ne7, 8 (anekrpocTatuka) 6. [ToaroToBKa K
MPaKTUUeCKOMY 3aHATHIO 10 TeMe Ne9 (TTOCTOSIHHBIN TOK) 7.
BrinonHenue [JomariHero 3aanust Ne2. 8. [ToaroroBka kK
[UarHOCTHYeCKol paboTe Ne 3.

[. JI. ®énopos, FO. H. Jlazapesa, B. I.
CpepuH. . ®u3vka. BonHsr:
CII6.BI'TY "BOEHMEX" um. [I. ®.
Ycrunoga, 2021 (1-3)

. JI. ®énopos, FO. H. Jla3zapesa, B. T
CpeguH. . ®usuka. Marnetusm:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcTtuHoBa, 2019 (1-3)

. DnextpomarHetusm: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2006 (1-3)

Wroro no pasgeny 4

36

Pazgen 5. ®usuka

KoJie0aHHMH.

1.TToaroToBKa K laboparopHoii pabote Ned. 2.0dopmieHne
otueTa 1o slaboparopHoii pabore 3. TTogroToBKa K
KOJUIOKBUYMY TI0 J1abopaTopHoit pabore.

b. M. fIBopckwmii, A. A. TIuHckuii.
OcHoBsl ¢usuky. T. 2
OnekTpoauHAMUKA; Koie0aHus U
BOJIHBI; OCHOBBI KBAHTOBOM (PM3UKU
aTOMOB, MOJIEKY/I U TBED/bIX TeJ;
(usmKa si7ipa ¥ 31eMeHTapHbIX
yactui: BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 1972 (1-3)

T. U. Tpodumoga. . Kypc ¢pusuku: M.:

Axapnemus, 2008 (1-3)
U. B. CagenbeB. Kypc obiett prsuku.
KH. 4 Bonnel. Onrtuka: BI'TY
"BOEHMEX" um. [I. ®@. YcTUHOBa,
2006 (1-3)
U. B. CaBenbeB. Kypc obriieti pusmku.
T. 2 OneKTpUUYeCcTBO ¥ MarHeTU3M.
Bosnbl. Ontuka: CIT6. BT TY
"BOEHMEX" um. [I. ®@. YcTUHOBa,
2007 (1-3)
FO. H. Oy6uumies. . Konebanus u
BosiHbl: CI16.: JIanb, 2011 (1-3)

10

Wroro no pasgeny 5

10

Paspen 6. BosiHoBbIe Ip

oneccbl. OnTHKA.

1. IToBTOpEHME JIeKLIMOHHOI'0 MarepuaJa 1o teMam "dPu3uka
KonebaHuii" U "BosHoBbIe Tiporecchl. OnTrka'. 2.
IToproroBka K Tectam 1 u 2.

B. B. JlentoBckuy, C. JI. CMeKasoB. .
BosnHoBas 1 KBaHTOBas ONTHUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2011 (1-3)

0. JI. ®épopos, FO. H. Jla3apesa, B. T.
CpepyH. . ®usuka. KBaHToBas onruka:
CII6.: U3n-Bo BI'TY "BOEHMEX"
mM. [1. @. Yctunoga, 2023 (1-3)
. E. ipogoB. DyeKTpOMarHeTusM.
OcHoBHble 3akoHbl: M.: BMHOM.
JIabopatopust 3HaHuH, 2006 (1-3)
W. E. Npopos. KeanroBast ¢pu3smka.
OcHoBHble 3akoHB: M.: BMHOM.
Jlaboparopus 3Hanui, 2007 (1-3)
U. E. Vpogos. . 3agauu mo obirei
¢usuke: CaHkr-IleTepOypr: JlaHb,
2022 (1-3)

E. I bopoauHa, B. B. JIeHTOBCKHIA. .
OCHOBBI KBaHTOBOM 3/1eKTPOHHKH:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcTtuHoBa, 2017 (1-3)

. Cnektps! atoma. Teopus Bopa:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoga, 2006 (1-3)

38

Wroro no pasgeny 6

38

Pa3pen 7. KBanToBasi pusuka. J/1eMeHTbI aTOMHOU U A/{€PHON (PU3UKH.

1. [ToBTOpEHME JIEKLIMOHHOTO MaTepuasa 1o TeMaM paszena
"KeaHToBasi ¢hu3rka. 7eMeHTbl aTOMHOU U siZiepHOU Pu3uKu"
2. ITogroroBka K Tecty Ne 3

. JI. ®énopos, FO. H. Jla3apesa, B. I.

CpepuH. . du3nka. KBaHTOBas onTuka:

CII6.: M3a-80 BI'TY "BOEHMEX"
uM. [I. @. YcruHoBa, 2023 (1-3)

16

36
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W. E. Vpopos. . 3agauu no obiiei
¢usuke: CaHkr-IletepOypr: JlaHb,
2022 (1-5)

W. E. VipofoB. DneKTpoMarHeTusm.
OcHoBHble 3akoHb: M.: BMHOM.
Jlaboparopus 3Hanui, 2006 (1-3)
N. E. Upopos. Keanrosas ¢u3uka.
OcHoBHblIe 3ak0HbI: M.: BUHOM.
JTabopatopus 3Hanu, 2007 (1-7)

B. B. JlentoBckui, C. JI. CmeKasos. .

BosnHoBast 1 KBaHTOBas! OTNTHUKA:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2011 (1-3)

E.T. BoponuHa, A. H. CtapyxuH. .
Kone6anws v Bonmuer: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa,
2011 (1-5)

E. I. Bopoauna, B. B. JIeHTOBCKHUIA. .
OCHOBBI KBaHTOBOM 3/1eKTPOHUKU:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2017 (1-3)

. Cniexktps! aroma. Teopus Bopa:
CII6.BI'TY "BOEHMEX" um. [I. @.
Yctunoga, 2006 (1-3)

Wroro no paspeny 7

36
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IIpunoxenue 3
K paboueii nporpaMme AUCLMIIHHBI
DU3UKA

®OH/] OIEHOYHbLIX CPEACTB

CDOHA OLIEHOYHBIX CPeACTB, IMO3BOJIAIOIIME OLI€HUTE Pe3y/IbTaThl 06y‘JEHI/IH 110 AaHHOI‘/’I AWUCHUIIMHE, BK/IFOUAOT B cebs:

e uarHocThYeckas pabora

e JOMalllHee 3a/laHue;

* TecT;

e oruer no JIP;

e uddepeHLMPOBaHHBIN 3aueT;
® 5K3aMeH;

e 3K3aMeH.

Kputepuu onenuBanus

JuarHocTuyeckas pa6ora
Junarsoctuyeckast pabora npoBoguTcst B hopme Tecta B DVIOC Moodle:

e [IpU [PaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTecTaLus;
* TIpU MPaBUILHOM O0TBeTe Ha 60% BOMPOCOB U OoJiee - aTTecTarysl.

JoMaiHee 3ajaHue

B cemecTpe rpeyCMOTPEHO BLITIO/IHEHHE ABYX UHIWUBH/yaTbHBIX JOMAIIHUX 3a/JaHUH.
JomaniHee 3ajaHue «3auTeHO», eC/M pelleHo He MeHee 80% 3azau.
BapuraHTh MHAWBHAYAIBHBIX JOMAIIHUX 3a/jaHri 110 paszesnaM Kypca v TpeboBaHUs K UX 0OPMIIEHHIO TTPe/CTaB/eHb
B YMK auciuiinHel ¥ Bel1oKeHBI B SVIOC Moodle BI'TY «BOEHMEX».

Tect

KoHTposb ocBoeHMs MaTepuarna paszesna (MM 4acTH pasziena) NpoBojuTcs B dopMe Tecta. BapruaHThbI TeCTOBBIX
3a/]aHUM TI0 BCeM pa3jiesiaM Kypca nipezcrasiensl B Y MK aucuumuiuael. Tectsl ipoBogsTcs B SUOC Moodle BI'TY
«BOEHMEX». Kaxkplii BapHaHT TecTa cofep>xut ot 6 1o 10 3ajaHuii, 3alaHrsl COOTBETCTBYIOT TeMaM HM3ydaeMOoro
paspesna Kypca.
TecT cunTaeTCs CIaHHBIM, eC/TM 00yJaroLUiACs BIOpas MpaBU/IbHBINA BapyaHT OTBeTa He MeHee, ueM B 60% 3a/jaHuiA.
BapuaHThkI TeCTOBBIX 3alaHWi 110 BCeM paszesiaM Kypca rnpezictasieHsl B YMK auciunmsel, a B OMMIOC Moodle BI'TY
«BOEHMEX» — TpeHUPOBOUHbIE BAPUAHTBHL.

Otuer no JIP

OrueT 1o y1aboparopHoit pabore (JIP) mpefcTaB/isieTcss B pyKOITUCHOM BH/e, Ha JiMCTax Gopmara A4,
3ar0/IHEeHHBIX C OJHOM cTOpoHbI. CoJiepykaHKe oTueTa /J0/DKHO COOTBETCTBOBATh 111abnoHy otyeta JIP*.
JIP cuuTaeTcs NIPUHATOMH, a CTYJ,eHT M0/yJaeT 3a Hee OTMETKY «CZAaHO», e/’
a) Tipu MpoBepKe otueTa JIP BBIMOHEHBI Ciefiytoliye TpeboBaHus:
* 3ar0/THeHbI CBOZIHBIE TabMULIBI C pe3y/bTaTaMu U3MepeHui;
* BBLINO/IHEH pacueT 3HauUeHHH NCKOMBIX BeJIMUMH U UX TIOTPELIHOCTe; TPaBU/IbHO MpeZCcTaB/ieHbl OKOHUAaTe IbHbIe
pe3y/bTarkl;
* TIOCTPOEHBI He0OX0IMMBIe rPaHKH B COOTBETCTBUM C TPeOOBAHUSIMHY, M3/I0’KeHHBIMH B METOUYECKHIX MOCOOUSIX K
sabopaTopHbIM paboTaM (TpeboBaHuUs MPOAyOIMpPOBaHkI B 11abioHe otueTa JIP);
* TIPOBe/IeH aHaJ/IM3 MOJTyYeHHBIX Pe3y/IbTaToB MyTeM CPaBHEHHS UX C TeOPeTHYeCKUMU 3HaueHUsSIMU;
* IAHBI IMCbMeHHbIe OTBETHI Ha BCe KOHTPOJIbHBIE BOTIPOCHI (KOHTPOJIbHBIE BOTIPOCHI TIPHBEZEHB! B METOAMYECKUX
YKa3aHUAX K Kak/[oM labopatopHoii pabore).
6) rpu 3atgure JIP:
* CTYZeHT B (hopMe KpPaTKOTO COOOIIeHHS U3/I0KUIT Pe3Y/IbTaThbl BBIOTHEHHOW M JIP;
* CTYZIeHT B yCTHOM (hopMe BEpPHO OTBETHJI Ha BCe BOMPOCHI, 3a/jlaHHbIe TperofaBaresieM, U3 Uricia KOHTPOJIbHbBIX
BOIIPOCOB, OTBETHI HA KOTOPHBIEe laHbl B oTueTe 110 JIP.
Ec/uy He BBITIOTHEHO XOTs1 ObI OZIHO M3 BBIILE YKA3aHHBIX TpeOOBaHUH K OTUETY WX [JaH HeBepHBIH OTBET Ha BOPOC, TO
OTUeT TIOJIeXKUT opaboTKe UMK CTYAEHTY peKOMeH/IyeTCsl U3YUNTh BOIPOC, Ha KOTOPBIA OH OTBETHJT HEBEPHO.
*[a6moH JIP pa3metneH B SMOC Moodle BI'TY «BOEHMEX» 1 B YMK JUCLIUI/IMHBL.

JuddepeHyupoBaHHbIi 3aueT

17151 IpOMeXXyTOUHOM aTTecTalyu, TPOBOAUMOM B (hopme arddepeHLIPOBAHHOTO 3aueTa, NCTI0/Ib3yeTCs
WTOTOBBIN TecT , cofepxkaiuii ot 12 fo 15 3amanuii. Tect npoBogutcs B SMOC Moodle BT TY «BOEHMEX».
TecT cunTaeTcs cIaHHBIM, eC/d 00yJaroLUics BIOpas MpaBU/IbHBINA BapUaHT OTBeTa He MeHee, ueM B 51% 3a/jaHuil.
Kputepuu nepecueTa pe3y/bTaToB TeCTa B OL[EHKY:
* 51 - 74% — 3auTeHO-y/I0BIeTBOPUTEBHO;
* 75 - 84% — 3auTeHO-X0OPOLLO;
* 85 - 100% — 3a4TeHO-OTVINYHO.
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BapuaHThI TeCTOBBIX 3a/jaHuii nipeficTapieHbl B YMK aucturmsel, a B DMMOC Moodle BT TY «kBOEHMEX» —
TPEHUPOBOYHbIE BAaDUAHTHI.

JK3aMeH

[171s1 IPOMEXKyTOYHOM aTTecTaldy, IPOBOAUMON B (hopMe 3K3aMeHa, UCTIONB3YIOTCS OUeTHI C 3alaHusAMU. THTIbI
3aflaHuii: 2 TeopeTHUeCKUX BOIIPOCA M pacueTHas 3ajaya.
OLeHKa BBICTABIISIETCS TIOCIIe cOOeCeJOBaHusI CO CTY/IeHTOM B COOTBETCTBHU CO CJINYIOLMMU KPUTEPHUSIMHU:
* O1eHKa «OTIIMYHO» BBICTAB/ISIETCS, €C/TM 00YUAIOIUIACS Jar TI0JTHbIe, UCUePIIBIBAIOIe OTBETHI Ha BCe TeOpeTUJeCKHe
BOIPOCHI OH/IeTa, MOJTHOCTHIO ¥ BEPHO PELwsT pACUeTHYIO 3a/iady, MOXKeT OTBETHTh Ha JIOTOTHUTE/BHBINA BOTIPOC TI0
TeMe Kypca.
* OLleHKa «XOPOLLO» BLICTAB/ISETCS, eC/Ii 00yyJaroluiics MpeoCTaBU/I OTBETHI Ha BCe 3HaHUs B OusieTe, HO UIMEIOTCS
OIINOOYHBIE PACCYKIEHHS.
* O1LeHKa «y[0B/IETBOPUTEILHO» BBICTABISETCS, €C/IM 00YJaroMiACS BePHO DIV 3a/iauy WIN MPe/jOCTaBUIT OTBETHI
TOJILKO Ha 2 TeOpeTHUeCKHUX BOMpoca.
* OLleHKa «HeY/|0B/IeTBOPUTEHLHO» BBICTABJISIETCSl, €C/M 00yUaroLUics He TIpeloCTaBU/ OTBETOB Ha 3a/jaHusi Ousnera.
BapuaHTbI 5K3aMeHaLIOHHBIX OU/IeTOB, a TAKXKe CTHMCOK TeOPETHUYeCKHX BOIPOCOB K K3aMeHy MpefcTaBieHbl B YMK
mucturiHel, a B OVMIOC Moodle BI'TY «BOEHMEX» — TpeHHPOBOYHbIE BaPUAHTHI.

JK3aMeH

[I1st IPOME>KYTOUHOM aTTeCTallH, IPOBOAUMON B (hOpMe 3K3aMeHa, UCTI0/b3YIOTCsI OUIIETHI C 3aJaHusIMH. THITbI
3aflaHuii: 2 TeopeTHUeCKUX BOIIpOCa U pacueTHas 3ajaya.
Or1jeHKa BBICTABIISIETCS TOCJIe coOeCcejOBaHMsI CO CTYZIeHTOM B COOTBETCTBHHU CO CJIeYIOIMMI KPUTEPHUSIMU:
* O1IeHKa «OT/IMYHO» BBICTAB/ISIETCS, €C/IM 00yUAIOIUIACS Aar TI0HbIe, CUepIBIBAIOIe OTBETHI Ha BCe TeOpeTUYeCcKHe
BOIPOCHI OM/IeTa, MOTHOCTBIO U BEPHO el pacueTHYIO 3a/iady, MOXKeT OTBeTHTh Ha JIOMOIHUTe/bHBIA BOIPOC 110
TeMe Kypca.
+ O1eHKa «XOPOIIIO» BBICTABIISIETCS], eC/TM 00YUaroIUiiCs Tpei0CTaBUI OTBETHI Ha BCe 3HaHUS B OusieTe, HO NMEIOTCS
OLINOOYHBIE PACCYKIEHHS.
* OLleHKa «y[0B/IETBOPUTEILHO» BBICTABISETCS, eC/IM 00yJaroLUiAcs BePHO PeLlNI 3a/iauy WIN MPe/jOCTaBU/l OTBETHI
TOJIbKO Ha 2 TeOpeTHueCcKUX BOIPOCa.
* OLleHKa «HEYJOBIeTBOPUTEIBEHO» BBICTABISETCS, eC/IU 00yJaroLUiACs He PpeI0CTaBUI OTBETOB Ha 3a/jaHus Ousera.
BapHaHTHI 3K3aMeHal[FIOHHBIX OHJIeTOB, a TaKKe CITHCOK TeOpPeTHYeCKUX BOITPOCOB K 9K3aMeHy Ipe/icTaBieHsl B YMK
mucturuiHel, a B DMMOC Moodle BI'TY «BOEHMEX» — TpeHHPOBOYHbIE BapUAHTBHI.
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[Nacriopt ¢doH/a OLIeHOUHBIX CPEJCTB
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Jomarinee
3aJjaHue,
1 7 Paspen 1. ®usnuyeckue 0CHOBBI 76 40 20 1 9 36 20 Oruer o
MeXaHHKH.
JIP,
Tect
JomariHee
3aJjaHue,
1 7 Pa3pen 2. Moneky/nsipHas ¢usuka u 68 28 14 6 8 40 20 Oruer o
TepMOJHHAMMKA.
JIP,
Tect
Bcero 3a 2 cemecTp 144 | 68 34 17 17 76 40
HomariHee
3a/jaHue,
2 3 |Pa3spen 3. DeKTpU4eCTBO. 60 30 14 8 8 30 15 Otyert 1o
JIP,
Tect
HomariHee
3a/laHue,
o | 3 [Pasaend. Marmeruu. 60 | 24 | 12| 5 | 7 | 36 15 | Oruermo
J/IeKTpOMarHeTusM. P
Tect
2 3 |Pa3pen 5. Pu3HKa Ko/1e0aHHUIA. 24 14 8 4 2 10 10 OTIJJ.[EIT) o
Bcero 3a 3 cemecTp 144 | 68 34 17 17 76 40
2 4 Paspen 6. BosiHoBBIe npo1jeccel. 54 16 16 0 0 38 10 Tecr
Onruka.
Pazpen 7. KanToBas ¢u3nka.
2 4 |D/meMeHTHI aTOMHOM U A/IEPHON 54 18 18 0 0 36 10 Tect
puzukmn.
Bcero 3a 4 cemecTp 108 | 34 34 0 0 74 20
Bcero no juciuninzHe 396 | 170 | 102 | 34 34 | 226 100
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Kpurepuu oneHuBaHUA

OIIK-1
Bonpocbl omkpbimozo muna:

Ne 1 Temo Maccoii 5 KT COCKasib3bIBaeT BHU3 110 HAKJIOHHOM TJIOCKOCTH JIJTMHOM 3 M U yIyioM HakmoHa 30°. Haliti
paboTa cusibl TsHKeCTH B [K.

Ne 2 Mstq Maccoii 3 Kr, ToZ0pOIIeHHBII BePTHKAIBHO BBEPX OT ITOBEPXHOCTH 3eMJIH, JOCTHT MaKCUMaJIbHOM BBICOTHI 10
M. OripeziesiiTe, Kakyto 110 MOZYJIF0 CKOPOCTh OH MMerT Ha BbicoTe 5 M. COIIpOTHB/IEHHEM BO3yXa IlpeHeOpeub.
OtBet B M/C.

Ne 3 Tesno maccoit m = {1} Kr 6GpoIiieHo ¢ MOBEPXHOCTH 3eMJ/I C HauaIbHOW CKOpocThio VO = {4} m/c mop yriom 60
Ipa/lyCcoB K TOPU30HTY U Uepe3 HEKOTOpPOe BpeMsl JOCTUIVIO MaKCMMabHOM BbICOThI. HaliTy uMmysnibc Tena p B
JaHHbIN MOMeHT BpeMeHU. OTBeT farh B (Kr*M/c). ConpoTHB/IeHNe BO3yXa He YUUThIBATb.

Ne 4 Inck paguyca R BparrjaeTcsi BOKPYT BePTHKAJIbHOW OCH PABHOYCKOPEHHO (CM. PUCYHOK). YKa)K/Te HarpaB/ieHue
BEKTOpa YIJIOBOTO YCKOpeHHs TOUKU A 0607a JyicKa.

3

Ne 5 OmpezieTh TIOMHYO0 KHHETHUECKYO SHEPrir0 EKUH 00pyya Maccoit m = {2} -k, Katsierocs 6e3
TIPOCKaJIb3BIBAHHUS CO CKOPOCTEIO Uc = {1} M/c? OTBeT BbIpasuTe B [KOY/sX ([IK) C TOUHOCTBIO [0 LiefbIX.
Ne 6 VjeanbHbIN ra3 COBepIaeT 3aMKHYThIN LUK/ 1-2-3-4-1, cOCTOSAIUI U3 ABYX U30X0p U ABYX M300ap. /laBneHue u
00BbeM B mipejiesiax LUK/Ia H3MEHSTIOTCS B 1=3 pa3 U B COCTOSIHAM 1 paBHbI COOTBETCTBEHHO pl = 2-10A5 TTa u V1=3
MA3. Halitu paborty rasa 3a 1pki (B k).
A

np -

b3
¥

Pl"’, 4
1.3 .

0 r nl, ¥V

Ne 7 BBIYHC/UTE KOJTMUECTBO TEIUIOTHI B /K, He0OX0¥MOoe [jisl HarpeBaHus1 JBYX MOJIeH OfIHOaTOMHOTO H/eaIbHOTO
ra3a Ha 10 K nipu mocTosTHHOM /laB/IeHWH, €CJTH TIPYU 3TOM ra30M CoBeplieHa pabota 166 k.

Ne 8 MorsipHble Ter10eMKOCTH NapoB Boziel H20 (npu ycioBuw, uTo CBS3b aTOMOB B MOJIEKYJIe - KeCTKasl) B IpoLieccax
1-2 1 1-3 paBHbl cooTBeTcTBeHHO C1 1 C2 . BerumciwTe ¢ TOYHOCTB [0 COTBIX OTHOIeHne C1/C2 .
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Ne 9 Ha pucyHke nipezcrasnieH B ocsix (P, V) uykn KapHo nzeanbHoi MammHbel. Temrieparypa HarpeBatens T_1,
TeMrieparypa xonogunsHuka T2=oT1,roe O<a<l.
Onpepenure KIT/] 1vk/ia, C TOUHOCTBIO 0 COThIX npu o={0,62}

"y

L 1y

.. b 9

\

\\'\L ‘
\\ \
=~ N
1 ~\ .
I_;

1

10 ChopmynupyiiTe TiepBoe Haua/io TePMOAMHAMUKY JiIs afiabaTHueckoro rmporecca.
YBenuueHue TIPOUCXOMUT 3a CYeT COBepLLIeHus paboThI HajZl Ta3oM.

11 B mosie BO3ZyIIHOTO KOHJEHCATOpa C HanpsbkeHHOCThI0 EQ mapanensHo o6KkiafkaM BBefieHa IIaCTHUHA U3
[IM3/1eKTPUKaA, B KOTOPOI yCTaHOBU/IOCH 3/IeKTPHUYeCKOe I10J1e C HalpsKeHHOCThO E. YunThiBasi u3MeHeHue

T'YCTOThI CUJIOBBIX IMHUM B 3a30pe KOHZEHCaTopa U B IU3/IeKTPUKe (CM. PUCYHOK), OLIeHUTe C TOYHOCTBIO /10 COTBIX
JI27IeKTPUUEeCKYIO [IPOHULIAEMOCTS € AU3/1eKTPHKa
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Ne 12 OnpefienuTh B BOJIBTaX PAa3HOCTH MOTEHIMANOB Ha OOK/IafIKaxX MI0OCKOTO KOHJEHCATOpa, eC/TU HAIPSDKEHHOCTh
OJHOPOJHOTO 37IEKTPUUECKOTO 1107151 BHYTpHU KoHAeHcaTtopa E={1,18 }-10A3 (B )/m , a paccTosiHUe Mexay
obknagkamu d={4,13}-10A(-3)m.

Ne 13 HaiiTu 3Hepruto 3apsi>keHHOTo o oTeHuana ={0,73}-10A(3 )B meTanmmueckoro 1iapa, eCj II0 ero
TIOBEPXHOCTU pacripejiesieH 3apsif

q={4,91}-10A(-6)Kn. OtBeT BbIpa3uTth B M/I>K 1 OKPYIJIUTH [IO COTBIX.

Ne 14 HaliTi, Ha KAaKOM pacCTOSIHUM OT TOUeUHOTo 3apsija q = {3,3} HK/1 HanpspKeHHOCTh 3eKTpudeckoro noss E =
{3,3} xB/m (k =9-10/(9) M/D).

OTBeT BbIpasUTh B M, OKPYIVIUTh [I0 THICSTUHbIX.

Ne 15 B uenTpe nipoBozsitieli cdepsl paguyca R HaX0AUTCS TOYEUHBIH MTOJIOKUATENTBHBIN 3apsif, . BHe cdepbl Ha
paccTostHUM 2R OT [JeHTpa HaXOAUTCS TAKOM Ke TI0 BeJTMUMHE 3apsi/] MPOTUBOIIOIOKHOTO 3HakKa (—q). OnpeenuTsb
TIOTOK BeKTOPa HarpsDKEHHOCTH 37IEKTPOCTaTUYeCKOTO TIOJIs Uepe3 TIOBepXHOCTh C(hephl.

Ne 16 Ha¥iTi MarHUTHYIO MHYKLIMIO B TOUKe A (CM. pHC.), eC/I1 B TIPOBOAHKMKE TeueT TOK cusoit {I} =3 A, paccTosiHre
{b} =27 cm, a yron a = 45°,

OTBeT BbIpasuTe B MK /1, OKPYIVIUB /10 COTBIX.

A
. 4
e

-
R —

Ne 17

1 2 t.c

Ha pucyHke nipezictaBieH rpadyk n3MeHeHHsl CUJIb TOKa B KaTyIIKe C UHAYKTUBHOCTRIO L = 6 I'H. Halitu Mmopysib
3C caMOUHIYKLMU

Ne 18 BeCKOHEUHO /IJTMHHBIN TOHKUI TIPOBOJHUK C TOKOM CHJIOH [=5 A uMeeT u3ru6 (MI0CKYyIO MeT/i0) paguycoM R =
0,2 M (cM. pucyHok). OrpegenuTe B Touke O MarHUTHYIO MHAYKLIMIO B 1omst, co3gaBaemoro 3tum TokoM. OTBeT
BbIpasuTe B MK 1. 3anuiinre OTBeT C TOUHOCTBIO /10 AeCAThIX.

23 22276



O,

Ne 19 [lorionHUTE yTBEP)KJEHUE U 3allvIINTe ero B OTBeT.

MarHuTHOe 1o/le Co3/jaeTcsl B BaKyyMe JByMsl A/IMHHBIMU [1apajuie/ibHbIMY MIPSIMOJIMHEHBIMY [TPOBOJHUKAMHU,
MepHeHJVKY/IIPHBIMU K TUIOCKOCTHA PUCYHKA, 110 KOTOPBIM TeKyT TOKM 11 u 12, HanpaBneHHble Ha Hac. Ecimn

11=212 , To BeKTOp MarHWTHOM MHJYKL{MM B TOUKe A HarlpaBjieH

Ne 20 Hatitu Mmogyns 3IC UHAYKLWH, BO3HUKAIOIIEN B 3aMKHYTOM KOHTYpe Tuioiaasto S={5,3} cM/\2, ecnmv uHAYKIUS
MarHMATHOTO T10JIsT U3MEeHSIeTCSI CO BpeMeHeM 110 3akoHy B=kt T, tne k={3,3 -10/3 }, yron Mmexay CHUIOBBIMU
JIMHUSIMU U HOpPMaJIblo K KOHTYpY paBeH o=60°. Pacuet npoBectu B CH, pe3ysbTaT OKPYIJIUTh [JO COTBIX.

Ne 21 YacTuria Maccoit 2 T Komeb/eTcs BAOJIb OCH X TI0 3aKOHY X = 6¢os(6t+1/3) (cM). Uemy paBHa 3HEpPrysi UaCTHIIbI?

B oTBeT HanMcaTh 3HaUeHUe SHePruy B MK/I>K C TOUHOCTBIO [JO COTBIX
Ne 22 B KosiebaTe/ibHOM KOHTYpe 3apsi Ha 00K/IajKax KOHZEeHCATopa U3MeHsIeTCst 110 3akoHy: q=Acos(wt+1/3) K. e
A={2,32} Kn, ®={1,78} c/\(-1). Uemy paBHO B amriepax aMILIUTyJHOe 3HauUeHHe CUJIbI TOKA B KaTyIlIKe?

B otBer 3anucarh 4110 C TOUHOCTBIO 10 COTBIX.

Ne 23 Ha Kpyr/iblii Herlpo3pauHbIil JUCK TajjaeT 1o HopMasu cdeprueckas cBetoBasi BosiHa. Touka HabmrogeHus P
HaxXOJMTCSI Ha OCH, TIPOXOZAILIel uepes LieHTP /IMCKa Ha HEKOTOPOM OT Hero paccTosiHuM. Onpefienyre: TeMHOe WK
CBeT/IOe TSITHO HaOJTIofaeTcst B IieHTpe JU(PAKIFIOHHON KapTHUHBI, eC/TH 9KpaH 3akphiBaeT 6 30H ®peHess?

Henpospauwand Fhpan
MOV msiE

t

B oTBeT 3anuimTe Hy>KHOe C/IOBO.

Ne 24 Ha aupakiMOHHYTO pelieTKy IajaeT HOpMaJTbHO MOHOXPOMAaTH4YeCKHUN CBeT ¢ JuHOU BosHbI 450 HM. [1InpuHa
pelietky 4 cM, ob1ee urcsio mmeneii 10000. HanbosbIuii mopsiioK CrieKTpa, KOTOPbIA MOXKHO MOTYYUTD C
TIOMOLL[bIO 5TOW PeIIeTKH paBeH. ..

Ne 25 Ha 111e/1b ITUPUHOM a = 6A HOPMaJTbHO TMaZIaeT TlapasuIe/bHBIN MyY0K MOHOXPOMATHUECKOTO CBETA C JTMHOU BOJTHBI
A. TTox kakuM yryioM audpakiuu ¢ OyzaeT HaOMogaThCs TpeTUi AUGPAKIIMOHHBIM MUHUMYM.

OTBeT 3anmcaTh B rpasiycax (Harpumep:18°)
Ne 26 Onpefie/ITh B MKM JJIMHY BOJIHBI, OTBEYAIOI[YI0 MaKCUMYMY M3/Tyuare/IbHOM CTI0COOHOCTH abCOMOTHO YepHOro
Tena nipu Temreparype 352 K. IlocrosiHHas B 3akoHe cMetieHust Buna b = 2,9« 10A(-3) meK.
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B otBer 3anucarh 4MC/I0 C TOUHOCTBIO /10 COTBIX.

Ne 27 OripefieMTh B BOJIbTAaX 3a,€pKUBAIOLIYIO0 PA3HOCTh [TOTEHIIMA/I0B BHEILIHEr0 3/IeKTPUYeCKOro Mo/, e/
SHeprus Najarwiux Ha porokarof ¢hoToHOB paBHa 9,83 3B. Pabora BbIxofa A/1st AaHHOTO doToKaroza pasHa 1,91
3B.

B oTBer Hanucarh TOBKO YUC/IO C TOYHOCTBIO 10 COTBIX
No 28 dOTOH peHTreHOBCKOT0 U3nyueHus ¢ 3Hepruei 320 k3B npu B3aMo/jeMiCTBHH C TIOKOSIILIUMCS 37IeKTPOHOM
niepesan emy 24% cBoeii s3Hepruu. OrpeieIUTh SHEPTUI0 PACCESTHHOTO (POTOHA.

OtBeT 3anucarh B K3B, OKpYIVIUB /10 Lje/IbIX.

Ne 29 ®oTOH BRIOMBaET M3 aTOMa BOJIOPO/ia JIEKTPOH C KMHeTU4YecKol sHeprueld  Ek= {3} 3B. BeuncinuTh SHEPruro
¢doToHa B 3B, ecsi aToM BOJOPO/ia HAXOJU/ICS B BO30Y)KI€HHOM COCTOSIHUM C KBAHTOBBIM UUCJIOM N=2. DHEPIUs
3/1eKTPOHA B aTOMe BOZO0pOo/Ja B OCHOBHOM COCTOSIHWU paBHa -13,6 5B

Ne 30 B onbiTax [l3BrccoHa 1 [J)kepMepa rapasie/lbHbli ITyY0K HepessTUBUCTCKUX 3/1€KTPOHOB, MPOLLe NN
YCKOPSIFOLIYIO pa3HOCTb NoTeHLManoB U, Harpassisicsl Ha KpUcTasl HUKens. [1py HekotopoM 3HaueHuu U fyinHa
BOJIHBI fle bpoiiis 551eKTpoHOoB paBHsiack 36 M. Eciin pasHocTe noTeHiuanos U yBeMuuTh B 2 pasa, TO AJIMHA
BOJIHBI Jie Bpotinst 3meKTpoHoB OyzieT paBHa

OTBerT 3anMcaTh B [IM C TOYHOCTBIO [I0 LIe/IbIX
Bonpocbl 3akpbimoz2o muna:
Ne 1 Paccmotpurte n300paykeHre, yCTaHOBUTE COOTBETCTBHE BEKTOPHBIX BeJIMUMH U UX (U3UYECKOTO CMBICTIA.

1. TaHreHuuajqbHOE yCKOpEHUe
2. HOpMajbHOe yCKOpeHHe
3. yCKopeHHe
A. Xapakrepu3syeT ObICTPOTY U3MEHEHHUsT BEKTOPAa CKOPOCTH
b. Xapakrepu3yeT n3MeHeHUe BEKTOPa CKOPOCTHU 10 BeJTMUMHE

B. XapakTepu3yeT M3MeHeHue BeKTOpa CKOPOCTH 10 HallpaB/IeHUI0
Ne 2 Touka M gBM>KeTCSI paBHOMEDHO TI0 CBEPTHIBAIOILEHCS T/I0CKOM crivpasti. Kak n3mMeHsieTcs MOy b yCKOPEHHUS
TOUKH?
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1. He U3MeHsieTCs
2. yMeHbLIAeTCs

3. YBeJIMUKMBAETCA
Ne 3 CJ'[E,E[CTBI/IEM M30TPOIMHOCTHU INPOCTPAHCTBA AB/IAETCA 3dKOH COXPpAaHEHUA

1.  wmmysnbca
2. >3Heprum

3. MOMeHTa UMITy/bCa
Ne 4 KoHer| paguyca-BeKTOpa OIKCHIBAEeT NPY [IBH)KEHUH MaTepHaIbHOM TOUKH A

A

Zk

;} Y‘ T—

1. TpaeKTOpHIO JBVKEHHUS
2. TIpOWJeHHBIN MyTh

3. mepemelleHue

Ne 5 Tesio Maccoit m ABWXKETCS CO CKOPOCTBIO U, aOCOTFOTHO HEYTIPYTO CTAalKUBAETCs C TEJIOM MacCod 2m, KOTOpoe
nokoutcs. OnpezienuTe ¢ KAKOI CKOPOCTBIO [IBUXKYTCS TeJla [10C/Ie CTOJIKHOBEeHUSI.

1. v2
2. u3
3. v
4. 3v

Ne 6 Ha (P,V) auarpamme nu300paskeH [UK/IMUeCKUI MPOIiece uieaabHOro rasa. Ha yuactkax DA-AB temmeparypa:
1 - Ha DA noBsiiiaetcsi, Ha AB noHuKaeTcs
2 - TIOHW)KaeTcs
3 — Ha DA noHwxaeTcsi, Ha AB moBblIiIaeTcs
4 - TIOBBIIIAETCS

BriGepute oH OTBeT.
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Ne 7 TerioBast MaiMHa paboTtaeT o 1Ky KapHo. Ecv TemriepaTypy HarpeBaTessi U XOJIOAWIbHUKA YMEHBIIUTD Ha
onvHakoByro BenmuunHy AT, To KIIJ uukna... BribepuTe ouH OTBET:

1 - OTBeT HeoJHO3HAUeH
2 - YMeHbIIUICS
3 - ¥YBenuuusics

4 - He usmeHwics
Ne 8 Ecyiu AU — u3MeHeHHWe BHYTPEHHEH SHEPTHMH HJieaIbHOTO ra3a, A — paboTa rasa, Q — KOJIM4eCTBO TEIJIOTHI,
coob1riaemoe rasy, To AJIsI ©30TePMUYeCKOT0 CKaTHs Tasa CTpaBe/|/IMBbI COOTHOLIEHUS .

Bribepure ofvH OTBeT:

1. Q<0;A>0;AU=0
2. Q<0;A<0;AU=0
3. Q=0;A>0;,AU<0

4. Q<0;A<0;AU<O0

Ne 9
T
[ - 2
i Y

Ha pucyHke m3o6pakeH nuks KapHo B koopauHatax (T, S), rae S-3HTpOIHs. AfabaTHOe paciivpeHye
TIPOUCXOZUT Ha yUacTKe

BriGepure HOMep OTBeTa:

1. 1-2
2. 4-1
3. 2-3
4. 3-4

Ne 10 VizeanbHbIi ra3 coBepllaeT 3aMKHYThINA LUK/ 1-2-3-4-1, cocTosiuii U3 JBYX M30X0p U AByX n30bap. Kak
[laBjIeHNe, TaK ¥ 00beM B Tipefiesiax [MK/Ia U3MeHsIOTCs B N pa3. Ecm jaBnieHre v 00beM B COCTOSIHUM 1 paBHBI
cootBeTcTBeHHO, P1 1 V1, To paboTa rasa 3a [[UK/I paBHa ...
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BriGepute 0AyH OTBeT:
1. A=P1V1*(n-1)
2. A=P1V1*n

3. A=P1VI*@n-1)A2

4. A=P1V1*nA2

Ne 11 Ocbto KOHyCa, pailyC OCHOBaHHUs KOTOporo paBeH 10 cM, sIB/sieTCsl paBHOMEPHO 3apsiyKeHHasl HUTh C JIMHeHHON
TJIOTHOCTBIO 3apsizia A=8,85 HKn/M. Bricora koHyca h=15 cm. TIoTok BeKTOpa HarpsyKeHHOCTH 3J/IEKTPUYECKOTO
TI07IS Yepe3 3aMKHYTYIO TTOBEPXHOCTh 3Toro KoHyca B CU Oyzer paBeH. ..

BrIOpaTh OWH OTBET:

1. 0,15
2. 15
3. 15
4. 150

Ne 12 Kakoif HOMep pUCYHKa COOTBETCTBYeT 3aBUCMMOCTH HalpsDKeHHOCTH JIeKTPUUEeCKOro T0JIsi OT paiuaibHOTO
paccrosiust E=E(r) paBHOMepHO 3apsKeHHOTO 1Mo 00bEMY HEIPOBOASIIIEro 1iapa paguyca R?

LA Ba A LA

Ne 13 Ha pucyHke 1300pakeHbl IMHAY HaNPsDKEHHOCTH OHOPOJHOTO 3/1eKTPOCTaTHUecKoro nosist. Kak usmeHsieTcst
TIOTeHLIMas 3TOro MOJIs [P MepeMellieHUH U3 TOUKU A B TOuky B, ecii oTpe3ok AB nepneHMKy/IsipeH JIUHUSM
HanpsDKEHHOCTU?
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BeibepuTe ojUH OTBET:
1. He uU3MeHsIeTCS
2.  TIOBBIIIAETCS

3.  TIOHM)KAeTCs

4.  U3MeHeHMe MOTeHIIMasa 3aBUCUT OT 3HaKa [lepeMelllaeMoro 3apsja
Ne 14 B Tpex BepIIMHax KBaZipaTa co CTOpoHOM a = 0,3M HaxogsaTcs ToueuHble 3apsizibl q = 0,001 MxKn. Omnpegenuts B
CU mopynb HanpsDKeHHOCTH T0J1s1 B UeTBEPTOM BeplliHe KBaJpaTa.

Bribepute of1H OTBeT:
1. 500 B/m
2.191 B/m
3. 250 B/m

4. 300 B/m

Ne 15 DneKTpryecKuii AUTIONE C AUTOJBEHBIM MOMEHTOM P TIOMEIIeH B O[HOPO/IHOe 3/IeKTPUYecKoe ToJie C
HanpspkeHHOCTBIO E. TIpy KakoM 3HaUeHWH yIJia & SHepPTHsi JUIoJis OyaeT MUHUMATBHOU?

>

>
BribepuTe oMH OTBET, YKa)KUTE €r0 HOMep:
1.n
2.m/4
3.m/2
4.0

Ne 16 Ha pucyHKe n3006pakeHbI Ce4eHHUsT JBYX MapasulesIbHbIX MPSIMOIUHENHBIX ITUHHBIX TIPOBOJHUKOB,
MepHeHIMKY/IIPHBIX [JIOCKOCTH PUCYHKA, C OAVHAKOBO HamnpaB/ieHHbIMY TOKaMH, npuyeM J1=2J2. Bektop
WHZAYKLMM MarHUTHOTO T10J1s1 paBeH HY/II0 B HEKOTOPOI TOUKe Ha yuacTKe ...

X X

29 22276



2-cC
3-b

4-d
Neo 17 ITupKy/isiLiyisi BEKTOpPAa MAarHUTHOW MHAYKLMK TI0 3aMKHYTOMY KOHTYPY paBHa Hy/t0. Beibepute n1st Kakoro

KOHTYypa 3T0 yTBepsK/ieH!e BepHO?

t

—

1. KoHTypa B BH/ie BOCBMEPKH 2
2. Kpyrosoro koHtypa 1
3. HOns Bcex

4. OBanbHOrO KOHTYpa 3

Ne 18 B 0iHOpPOJHOM MarHUTHOM I10/1e Ha TOPHU30HTa/IbHbIM IIPOBOJHUK C TOKOM, HallpaB/leHHbIM BIIPaBo, AeHCTByeT
cuia AMIiepa, HaripaB/ieHHas MepeHAUKY/ISIPHO TJIOCKOCTH PUCYHKa OT Habsmogates. [1Ipy 3ToM TMHUM
MarHUTHON UHYKLIUU TI0/Isl HarlpaBJieHbl. .

(0 =7 ()
@F

1 — BrpaBo
2 - BHU3

3 — BBepX
4 — BeBO

Ne 19 3akon buo-Cagapa-Jlariiaca oripefesisieT MarHUTHYIO MHAYKUMIO dB 110151, cO371aBaeMOoro JTMHeHHBIM 371eMeHTOM
nipoBogHMKa dl ¢ TokoMm I B HekoTopoii Touke A. Kakoli pafinyc-BeKTOp M yroJ, n300pakeHHbIe Ha PUCYHKE, BXOAST

B ¢opmyny?

1. rlual
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2. r2ua2
3. rlua2

4., Pual
Ne 20 Ha kaKoit U3 KOMIIaCOB MarHUTHOE T10/Ie KOHTYpa Oy/ieT AefCcTBOBaTh ClU/ibHee

1. a
2. b

3. OJVHAaKOBO

Ne 21 DneKkTpoMarHiTHast BoJIHa € 4acToToil 6:10A14 TI'1j pacripocTpaHsieTcsi B CTeK/Ie CO CKOpoCThio V=2,4-10/8 m/c.
CKOpOCTb pacrpocTpaHeHust CBeTa B BakyyMme c=3-10A8 m/c. Kakora Ob11a ObI [jIiHa 3TOM BOJTHBI, €C/TH Obl OHA
pacIpocTpaHs/iack B BaKyyme?

BribepuTe oquH OTBET
1.5 Hm

2. 0,5 MKM

3. 500 MKkM

4. 50 um
Ne 22 [1711 HEKOTOpOW BOJIHBI ee  BoHOBOe urcio k=0,2 paa/m . UeMmy paBHa B MeTpax JJIMHA BOJTHBI .

Bribepure 0AvH OTBeT.

1. 15,70 m
2. 31,40m
3. 1,26wm
4. 500mM

Ne 23 PaccTosiHie MeXy ABYMsI TOUKaMH TJIOCKOM rapMOHHUECKOH BOJTHBI PABHO UeTBEPTH JJIMHBI BOJHEL OTpeseniThb
(o Moayr0) pa3HOCTh (a3 KojedaHUM MeXXy STHUMH TOUKaMU.

BriGepute 0AvH OTBET.

1. /3
2. /4
3. /2
4. 2n/3

Ne 24 YpaBHeHUe MJI0OCKOW CUHYCOW/IaIbHOM BOJTHBI, pacpocTpaHsitoleics Baoabs ocu OX, umeet By, § = 0,01
sin10A3 ( t-x/500) . [InvHa BO/HBI B M paBHa ...

1.3,14:1013

2. 1000
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3. 6,28

4. 500

Ne 25 ITpu yMeHbIIIEHHH B 2 pa3a aMIUTUTY bl KoyiebaHUH BEKTOPOB HANpPSHKEHHOCTU 3/IEKTPUYeCKoro E ¥ MarHUTHOTO
H noneii n70THOCTb NOTOKA SHEPTUU

1. ymeHbIIUTCA B 2 pasa
2. 0CTaHeTCs HeM3MeHHO!
3. yMeHbIIUTCA B 4 pa3

4. HeT PaBWIBLHOTO OTBETa
No 26 ®OTOKATOZ OCBEIAeTCsT OAUH Pa3 KPaCHBIM CBETOM, IPYTOi pa3 — CHHUM. B KakoM CiTyuyae CKOPOCTb BBIIIE/IINX C
TOBEPXHOCTH KaTo/ja 31eKTPOHOB 6oJblie, eciv (hoTodddekT HabmomaeTcss B 000MX cydasx?

BriGepure ofyH OTBeT:

1. ckopocThb GOTO3MEKTPOHOB OAMHAKOBA B 000UX C/Tydassx
2. 1IpY OCBeIl[eHHe CUHUM CBETOM

3. IIpH OCBelljeHHe KPaCHBIM CBETOM

4. ckopoCTh (POTO3/IEKTPOHOB HE 3aBUCUT OT YaCTOTHI CBETA
Ne 27 YcTaHOBUTE COOTBETCTBUE MEX/Y HOMEepaMU U Mpe/JIOKeHHbIMU YacTsaMu opmyiist 3 dekra KommnroHa.

1:2_3=4-(5 —6)

A. cos ©
B. A

B. N
r.i

I 0A

E. Ac
Ne 28 Ecniu Tipu riepexojie U3 BO30yK/IeHHOIO COCTOSTHUSI B OCHOBHOE aTOM BOZIOpPO/ia UCITYCTHT (POTOH C [IMHOM BOJTHBI
121,6:10A(-9) M, TO B pe3yJibTaTe 3TOrO Mepexo/a paiuyc opOUThI 37IEKTPOHA B aTOMe

Bribepure oAyH OTBeT:

1. ymeHbuMIICA B 2 pasa
2. yMeHbLIWICS B 8 pa3s
3. yMmeHbLIU/ICA B 4 pasa

4. ymenHbmsics B 16 pa3s
Ne 29 Ha pucyHKe NIpUBe/ieHbl CIIEKTP MOIVIOLeHNsI pa3peXXeHHbIX aTOMapHbIX IIapOB HEM3BECTHOI'O BelljeCTBa U
CIIeKTPBbI IIOIVIOLeHUs] aTOMapHbIX [1apOB U3BECTHBIX 3/1eMEHTOB.

Na
H

He

eeljecmeo
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[TpoaHaM3UPOBAB CMIEKTPhI, MO>XKHO YTBEP3K/ATh, UTO HEU3BECTHOE BEIL[ECTBO CO/IEPIKUT:
1. rtoneko Bogopog (H) u renuii (He)

2. Tonbko Harpuii (Na) u Bogopoz (H)

w

Bogopog (H), renuii (He) u narpuii (Na)

4. wuarpuii (Na), Bogopog (H) u gpyrue anemenTsl, HO He renuii (He)
Ne 30 Ha pucyHke nipeficTaBiieH (hparMeHT AvarpamMMbl SHepreTHUeCKUX YPOBHel aTroMa BOZIOpo/a.

E, "B,
i
-0.54

- 084 W

= 1.50
-3.38

o Wihn B =

~1355 Ltaes I

MuHMMaNbHBIA UMITY/IBC UMeeT (OTOH, U3/TyYaeMbli TTPY Tiepexo/ie:
1.  C ypoBHf 5 Ha ypoBeHb 3
2. CypoBHs 4 Ha ypoBeHb 3
3. C ypoBHs 2Ha ypoBeHb 1

4. C ypoBHs 3 Ha ypOBeHb 2
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